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won  THX  JOTTBVAX  OF  THl  VEAVKUH  IVtTITVTS. 

Notes  of  an  Obseeteb  on  an  opinion  respecting  the  Druft  in  CMm- 
ney#;  and  on  another  rebUing  ta  Inertioy  which  c^fpcared  in  ihi^ 
Journal. 

In  to\.  ill.  p.  352,  of  the  Journal  of  the  Franklin  Institute,  there 
are  gome  ver^  judicious  answers  wLYen  to  some  queries  oa  the  sub- 

i'ect  of  draft  in  chimneys.     I  think,  however,  the  author  is  wrong  in 
is  answer  to  the  5th  question.  «^  Will  a  chimney  largest  at  the  top, 
or  wice  versa,  make  (he  strongest  draft?'' 

Ans.  <*  As  that  portion  of  the  column  of  heated  air,  &Cr  nearest 
the  burning  coals,  must  necessarily  be  more  expanded,  and  require 
more  room  than  at  the  top  of  the  chimney,  where  their  temperature 
and  volume  are  diminished,  a  chimney  lai^est  at  the  bottom  must 
be  better  calculated  to  promote  a  rapid  current  through  it,  than  the 
same  chimney  with  its  apex  reversed.".  The  reason  here  given  i» 
extremely  plausible,  but  I  would  not  rely  on  it,  without  experiment^ 
for  the  following  reasons.  First,  if  the  upper  part  of  the  chimney  is 
enlarged,  the  friction  will  be  diminished  by  the  diminished  velocity* 
Second,  it  is  highly  probable  that  elastic  fluids  flowing  through  tubes, 
have  their  flow  increased  by  expanding  tubes— on  the  principle  of 
Yenturi's  adjutases.  [See  vol.  iv.  p.  282  of  this  journal.  See  also 
experiments  of  the  Institute,  hereauer  to  be  published.]]  Because, 
from  the  very  nature  of  inertia,  whatever  velocity  may  be  generated 
ID  the  lower  part,  if  contracted,  it  inclines  to  nreserve  the  same  in 
the  wider  part  above,  and  thus  to  increase  the  araft. 

However  this  may  be,  I  have  one  remark  to  make  which  will  be 
useful  to  those  whose  houses  smoke  in  windy  weather,  or  whose  fur- 
naces draw  worse  in  windy  weather  than  in  calm. 
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2  On  the  Draft  in  Chimneys. 

Let  a  roof,  or  inclined  plane,  be  made  of  tin,  or  sheet  iron,  or 
boards,  from  the  topof  the  chimnej  walls,  outwards  and  downwards, 
at  an  angle  of  45  degrees  with  the  perpendicular  walls;  extending  two 
or  three  feet  from  the  top  each  waj,  more  or  less,  according  to  the 
size  of  the  chimney.  With  such  an  arrange  men  t  at  the  top  of  a 
chimney,  the  draft  will  be  greatly  increased  by  a  strong  wind.  The 
experiment  has  been  tried  at  the  sueeestion  of  the  writer  of  this  pa- 
ragraph, with  complete  success.  The  modus  operandi  is  obvious. 
The  more  violently  the  wind  blows,  the  more  will  the  weightjof  the 
column  of  air  over  the  chimney  be  lifted  up  by  the  oblique  direction 
given  to  it  by  its  striking  against  the  plane;  that  is,  a  partial  vacuum 
will  be  created  exactly  over  the  top  of  the  chimney. 

It  is  known  that  a  draft  in  a  chimney  may  be  increased  by  letting 
into  it  highly  condensed  steam,  through  a  pipe  opening  upwards:  and 
I  have  been  told  by  practical  engineers,  that  a  greater  effect  is  pro- 
duced by  letting  the  pipe  open  low  down  in  the  cliimney,  than  near 
the  top. 

The  reason  appears  to  me  to  be  that  the  velbcity  given  to  the 
gases  in  the  chimney  near  the  bottom,  is  nearly  preserved  through- 
out its  whole  extent  by  the  nature  of  inertia. 

It  might  be  curious  to  inquire,  what  is  the  velocity  with  which  air 
moves  upwards  in  a  chimney  of  a  given  height,  with  a  given  tem- 
perature above  the  air  oh  the  outside.  Now  it  is  known  that  if  the 
atmosphere  were  of  a  uniform  density,  equal  to  that  at  the  surface 
of  the  earth,  it  would  be  twenty-seven  thousand  feet  high.  If  a  body 
were  to  fall  freely  in  vacuo  from  this  height  to  the  earth,  it  would 
acauire  a  velocity  of  thirteen  hundred  and  thirty  feet  per  second, 
and  this  is  the  velocity  with  which  air  would  rush,  by  its  own  pres- 
sure, into  a  vacuum.  ' 

It  is  also  known  that  the  velocity  with  which  fluids  are  discharged 
under  different  pressures,  is  as  the  square  roots  of  those  pressures; 
that  is,  four  times  the  pressure  will  give  double  the  velocity,  and 
nine  times  the  pressure  tnree  times  the  velocity,  &c.  If  ther^  is  pres- 
sure both  ways,  as  in  the  case  of  one  fluid  rushing  into  another,  with 
different  heads  of  pressure,  then  the  velocity  will  be  proportional  to  the 
square  roots  of  the  differences  of  pressure.  For  example,  suppose  two 
vessels  filled  with  water,  one  twenty-seven  thousand  feet  high,  and  the 
other  sixteen  feet  higher,  and  a  communication  made  between  these 
two  vessels,  either  near  the  top  or  bottom,  the  fluid  would  be  dischai*- 
ed  with  a  velocity  due  to  a  head  of  sixteen  feet.  For  the  writer  of  this 
article  demonstrated  by  experiment,^(see  this  Journal,  vol.ii.  p.  61,) 
mt  water  makes  no  resistance  to  water  issuing  under  a  given  head. 
The  same  law  will  apply  to  the  gases;  consequently  the  resistance 
at  the  top  of  the  chimney  to  the  issuing  air  fs  nothing.  If,  now,  we 
ascertain  how  much  less  air  there  is  in  a  chimney  in  consequence  of 
its  rarefaction  by  heat,  we  shall  be  able  to  calculate  the  velocity 
with  which  the  external  air  moves  upwards  into  it,  by  the  following 
verjr  simple  rule— J*/ttftip/y  the  square  root  of  the  number  of  feet 
which  the  chimney  contains  in  perpendicular  heiglu^  /cw  than  a  ee- 
lumn  of  air  of  the  same  freight  on  the  outside,  by  eighty  and  the  pro- 
duct unU  be  the  velocUy  infect  per  second  with  whUh  the  air  will  move 
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mIO  tht  chimney.  Now  it  is  knowD  that  air,  at  th«  temperature  of 
thirtj'two  degrees  of  Fah.  has  its  bulk  doubled  by  an  increase  of 
foarmiDdred  and  eighty  degrees  of  temperature.  Suppose,  for exam- 
pley  that  a  thimnej  is  thirty-two  feet  high,  and  the  temperature  of 
the  air  on  the  outside  is  thirty-two  degrees,  and  the  temperature  of 
the  air  in  the  chimney,  at  a  meaa,  four  hundred  and  eighty  above 
tyAftj-two,  then  will  the  quantity  of  air  in  the  inside  of  the  chimney 
be  0of/  one-half  of  what  it  is  in  a  column  on  the  outside  of  similar 
height  The  difference  of  head  then  will  be  sixteen  feet.  The  square 
root  of  sixteen  is  four,  and  this  square  root  multiplied  by  eight,  the 
product  is  thirty-two,  which  is  the  velocity  with  which  the  air  moves 
per  second  into  the  chimney. 

Ag^in,  suppose  the  chimney  is  ei^ht  feet  high,  and  the  tempera- 
tures as  before.  Then  will  the  quantitv  of  air  on  the  outside  be  four 
perpendicular  feet  more  than  that  in  the  chimney.  The  square  root 
of  roar  is  two,  and  two  multiplied  by  eight  is  sixteen,  which  is  the  ve- 
locity of  the  air  passing  into  the  chimney.  Again,  suppose  the  chim- 
Dey  to  be  two  feet  high,  and  the  temperatures  as  before,  then  will  the 
difference  of  head  be  one  foot,  and  the  square  root  of  one  is  one,  and 
one  maltipUed  by  eigl^t,  is  eight — the  velocity  per  second,  in  feet, 
with  wbicn  the  external  air  moves  upwards  into  the  chimney. 

As  the  temperature  of  the  air  on  the  outside  of  the  chimney  is  not 
always  thirty-two,  it  is  desirable  to  know  what  the  volume  of  such 
air  would  be  at  thirty- two. 

It  vuLj  be  obtained  by  the  following  rule.  First,  for  temperatures 
above  thirty-two.  Md  iht  number  of  degrees  of  Fah,  above  thxrly- 
liioo,  Co  four  }\m\drtd  and  eighij/y  and  divide  four  hundred  and  eighty 
limes  the  volume  of  car  on  the  outside  of  the  chimney  by  the  sum^  and 
the  pioiienl  will  be  the  volume  of  air  at  the  temperature  of  thirty -two. 
AgMJD  for  tempen.taT«a  below  thirty-two.  Subtract  the  number  of 
degreei  rfTaJL  below  Ikirty-two  from  four  hundred  and  eighty^  and 
divide  four  hundred  and  eighty  times  the  volume  of  air  on  the  outside 
of  the  chimney  by  the  remainder ^  and  the  quotient  unit  be  the  volume 
^airai  the  temperature  of  thirty 'two. 

As  we  have  now  before  us  data  for  calculating  the  velocity  with 
whidi  air  rashes  into  a  Chimney  at  any  temperature  without  and 
within,  we  will  illustrate  the  rules  by  one  more  example.  Let  the 
chimnej  be  32  feet  high,  and  the  temperature  on  the  outside  be  60 
degrees  above,  and  in  the  inside  480  degrees  above  32.  Now  let 
480  times  32  be  divided  by  480  added  to  60,  and  the  quotient  will 
be  2S^  feet,  the  column  of  air  on  the  outside  at  the  temperature  of 
32.  A^in,  let  480  times  32  be  divided  by  480  added  to  480,  and 
the  quotient  will  be  16  feet,  the  column  of  air  in  the  inside  of  the 
diimoej  at  the  temperature  of  32;  therefore,  the  difference  of  the 
hndsof  pressure  in  this  case  is  16  subtracted  from  28.4,  which  is 
12.4. 

If,jiow,  according  to  the  rule  given  above,  the  square  root  of  12.4 
bemiiitijilied  by  8,  the  product  will  be  28f  J«  feet,  the  velocit^f  with 
whicb  air  at  a  densily  due  to  the  temperature  of  32,  will  flow  io^o  a 
chiBoej  at  the  above  temperatures* 
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In  these  calculations  no  allowance  is  made  for  friction  along  the 
sides  of  the  chimney,  and  in  passing  throueh  the  fuel  at  the  entrance. 
Neither  has  any  notice  been  taken  of  the  fact  that  the  gases  which 
pass  up  the  chimney,  after  having  performed  the  office  of  combustion, 
are  always  of  greater  weight  than  the  air  which  enters. 

Even  when  pure  dry  carbon  is  the  fuel,  if  all  the  oxygen  of  the  air 
which  enters,  unites  with  it,  the  gas  which  ascends  in  the  chimney  Is 
«even  and  a  half  per  cent,  heavier  than  the  air  which  performs  'the 
combustion;  and  this  alone  will  always  diminish  the  velocity  of  the 
entering  air  more  than  seven  and  a  half  per  cent,  for  that  much  more 
matter  has  to  be  put  in  motion  with  a  velocity  greater  than  that  of 
the  entering  air. 

If  wet  materials  are  used  for  combustion,  the  diminution  of  ve- 
locity will  be  much  greater. 

It  will  be  seen  from  the  above  examples,  that  a  chimney  thirty-two 
feet  high,  gives  a  velocity  only  double  that  of  one  which  is  one-fourth 
as  high,  and  only  four  times  greater  than  that  of  one  which  is  one- 
sixteenth  as  high.  And  in  general  the  velocity  of  air  moving  up 
chimneys  of  di&rent  heights,  with  the  same  mean  temperatures,  ne- 
glecting friction,  is  as  the  sauare  roots  of  their  heights. 

These  calculations  are  alt  made  on  the  supposition  that  the  chim- 
ney is  of  the  same  diameter  throughout.  The  writer  believes  the 
draft  would  be  increased  below  if  the  chimney  should  be  widened 
out  a  little  above  the  fire;  but  the  exact  form,  best  suited  to  produce 
the  greatest  effect,  must  be  ascertained  by  experiment.  This  much 
may  be  said,  that  if  the  object  should  be  to  burn  as  much  coal  as  pos- 
sible in  a  chimney  of  a  given  height  and  diameter,  so  as  to  produce 
the  most  intense  heat  possible  by  a  natural  draft,  the  chimney  should 
be  of  a  shape  somewhat  like  Yenturi^s  adjutage,  with  the  fire  in  the 
**  contracted  vein." 

If  the  principles  explained  above  are  clearly  comprehended,  it  will 
be  extremely  easy  to  understand  another  method  of  ascertaining  the 
velocity  with  which  air  rushes  up  a  chimney  at  any  moment,  which 
I  now  proceed  to  explain. 

Let  a  tube  of  glass,  of  any  convenient  diameter,  of 
equal  bore  throughout,  be  bent  as  in  the  adjoining 
figure,  so  that  its  two  legs  may  be  parallel,  and  one  of 
them,  near  the  top,  be  bent  at  right  angles,  as  at  6. 
If,  now,  these  two  legs  be  filled  to  a  certain  height,  n, 
with  water,  care  being  taken  to  keep  the  legs  vertical, 
and  the  end  6,  thrust  into  the  chimney  just  above  the 
fire  place,  the  water  will  rise  in  the  leg  6,  and  sink  in 
the  other.  Now  as  water  is  800  times  heavier  than 
air,  if  the  difference  of  the  heights  of  the  water  in  the 
two  legs  be  multiplied  by  800,  it  will  give  the  head  of 
pressure  of  air  on  the  outside  of  the  chimney  above 
that  within. 
If  this  be  reduced  to  feet,  and  the  square  root  of 
the  feet  be  multiplied  by  eight,  it  will  give  the  velocity  of  the  ahr 
rushing  into  the  chimney  as  before.     Suppose  the  difference  of  the 
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hctf^t  of  the  water  in  the  two  legs  is  four-tenths  of  an  inch;  900 
times  foor-tenths  of  an  inch  is  26^  feet,  and  the  sqaare  root  of  this, 
multiplied  by  8^  is  41  feet;  which  is  the  velocity  with  which  air 
rasiMu  into  the  chimney  where  the  leg  of  this  anemometer  is  inserted. 

As  the  method  by  the  anemometer  gives  the  actual  velocity,  free 
from  the  uncertainty  of  friction  in  the  chimney,  it  will  be  superior 
to  the  former,  if  no  uncertainty  should  arise  from  the  difficulty  of 
netsuring  the  depression  of  water  in  the  tube. 

I  am  aware  that  these  calculations  are  founded  principally  on  theo- 
retical principles,  and  that  they  give  a  velocity  about  one-sixth 
mater  than  Dr.  Hntton's  experiments  on  the  impulse  of  air  in  mo- 
tion, which  appears  to  me  to  be  the  converse  of  the  principles  calcu- 
lated above;  yet  as  experiments  differ  very  widely  among  themselves, 
so  as  to  leave  great  doubt  on  the  subject,  and  as' my  calculations  are 
founded  on  acknowledged  principles,  I  do  not  hesitate  to  present 
them  to  the  readers  of  the  Journal  of  the  Franklin  Institute. 

In  vo\.W.  p.  34,  there  is  an  essay  by  Thomas  W.  Bakewell,  Esq. 
a  gentleman  who  discovers  much  acuteness  of  mind  on  various  sub- 
jects discussed  by  him  in  this  journal,  which,  for  that  very  reason,  is 
the  more  deserving  of  notice,  since  the  weight  of  his  authority,  if 
VDContradtcted,  might  with  many  be  considered  sufficient  to  subvert 
a  doctrine  whidi  has  been  universally  admitted  among  philosophers 
as  resting  on  the  immoveable  basis  of  demonstration. 

The  chief  object  of  the  essay  under  consideration  is  to  show  that 
inertia  varies  with  gravitation.  The  author  says,'  <*  If  a  hundred 
pound  ball  were  taken  to  such  a  distance  from  the  earth  as  should 
leaaen  t!he  attracting  force,  or  weight,  to  one  pound,  it  would  have 
lost  99  per  cent  of  its  weight  or  attracting  quality,  and  also  99  per 
cent,  of  its  impeding  quality,  inertia,  and  would  therefore  be  in  exact- 
ly the  8sme  sttuutioD  as  a  tall  weighing  one  pound  is,  when  sixteen 
feet  from  the  earth,  and  would  consequently  fall  from  this  point,  in 
one  second  of  time." 

Now  this  is  mere  hypothesis,  and  is  besides  contrary  to  known 
facts.  For  instance,  if  the  author  will  put  himself  to  the  trouble  to 
calculate  how  far  the  moon  deviates  from  a  tanaent  to  her  orbit  in 
one  second  of  time,  he  will  find  that  instead  of  falling  below  it  six- 
teen feet  as  his  doctrine  requires,  she  falls  only  ^^^^  of  sixteen  feet, 
the  exact  distance  she  should  fall  on  supposition  that  her  inertia  is 
nndiminished  by  her  removal  from  the  earth's  centre  sixty  times  as 
far  as  a  body  at  the  surface  of  the  earth,  where  it  is  known  by  ex- 
periment she  would  deviate  from  a  tangent  sixteen  feet  in  a  second 
of  time,  provided  she  weighs  only  one  hundred  pounds.  For  if  the 
received^  law  of  gravitation  is  correct,  and  Mr.  Bakewell  seems  to 
adimtitf'then  the  gravitation  of  the  moon  to  the  earth,  is  only  j^^ 
of  what  it  would  be  if  she  was  at  the  earth's  surface;  that  is,  sixty 
times  as  near  the  centre  of  attraction;  for  sixty  times  sixty  is  thirty- 
six  hundred. 

If  Mr.  Bakewell  is  not  satisfied  with  this  single  fact,  which  ap- 
pears to  me  decisive,  let  him  calculate  how  far  tne  several  planets 
tall  below  a  tangent  to  their  orbits  in  a  second  of  time,  and  he  will 
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find  they  fall  exactly  as  fai-  as  thej  should  do,  on  supposition  that 
their  inertia  is  neither  increased  nor  diminished  by  gravitation.  Tiie 
method  of  making  the  calculation,  a  demonstration  of  which  is  given 
in  mcc/ianiw,  is  the  following— JWuZ/tp/y  the  number  of  Jttt  which  a 
planet  moves  in  its  orbit  in  one  second  oftime^  by  itseff,  and  divide  the 
product  by  the  diameter,  infut^  and  the  quotient  wiU  be  the  number 
of  feet  which  the  planet  deviates  from  a  tangent  in  a  second.  It  will 
be  fopnd,  bj  calculating  according  to  Uiis  rule,  that  the  deviations 
from  the  tangents  of  the  orbits  of  all  the  planets,  are  inversely  as  the 
8<}uare  of  their  distances  from  the  sun;*  Now  if  Mr.  Bakewell's  doc- 
tnae  is  true  that  inertia  is  always  in  proportion  to  gravitation,  these 
.deviations  from  the  tangents  should  be  equal  in  all  the  planets  in 
equal  times.  For  he  says,  «<  if  we  suppose  the  attraction  or  the  earth 
should  be  increased  a  hundred  fold,  the  velocity  of  a  ball,  falline  six- 
teen feet,  would  not  be  increased  or  changed,  because  Uie  inertia,  or 
impeding  power,  would  also  be  increased  at  the  same  rate,  and  there- 
fore under  every  degree  of  (gravitating  force,  or  whatever  may  be  the 
quantities  of  matter  contained  in  the  bodies  acted  upon  by  it,  the 
velocity  with  which  they  obey  it,  is  as  the  rule  for  falling  bodies  near 
the  earth,  sixteen  feet  the  first  second,"  &c. 

Ag«in  he  says,  **if  the  earth  were  divested  of  the  motion  in  its 
orbit  round  the  sun,  and,  consequently,  of  its  centrifugal  force,  it 
would  fall  to  that  body  under  the  same  law,  and  commence  its  ca- 
reer at  the  same  rate  that  an  apple  falls  from  a  tree,  viz.  sixteen  feet 
the  first  second,  &c."  For  the  sake  of  testing  the  correctness  of  this 
opinion,  as  well  as  illustrating  the  rule  given  above,  let  us  actually 
calculate  how  far  the  earth  deviates  from  a  tangent  to  its  orbit  in  one 
second  of  time;  for  this  is  the  exact  distance  it  would  fall  towards 
the  sun  in  one  second,  if  its  projectile  force  were  destroyed.  Sup- 
pose its  distance  to  be  ninety^six  millions  of  miles;  its  ortut  then  will 
be  3.1416  times  twice  96,000,000  »  603l8^200  miles  nearly.  This 
multiplied  by  5280,  the  numberof  feet  in  a  mile,  gives  3184828416000 
the  number  of  feet  in  the  earth's  orbit.  This  number  again  being  di- 
vided by  31557600)  the  number  of  seconds  in  a  year,  gives  100921 
feet,  nearly,  for  the  distance  the  earth  moves  in  her  orbit,  in 
one  second  of  time.  The  square  of  this  last  number,  that  is,  the 
number  multiplied  by  itself,  is  10185148241  and  this  divided  by 
101 3760000000,  the  number  of  feet  in  the  diameter  of  the  earth's 
orbit,  gives  .01004  feet,  the  distance  which  the  earth  would  fall  to- 
wards the  sun  in  one  second,  if  her  projectile  motion  were  destroyed. 
That  is,  she  would  fiiU  but  Uttle  more  than  one-ninth  of  an  inch,  in- 
stead of  sixteen  feet. 

By  calculating  in  a  similar  manner  the  distance  which  Herschell 
falls  from  the  tan^nt  of  his  orbit  in  a  second,  by  the  force  of  the 
«nn's  attraction,  it  will  be  found  to  be  nearly  361  times  less  than 
that  of  the  earth,  for  Herschell  is  nearly  nineteen  times  further  frpm 
the  sun  than  the  earth,  and  19  times  19  is  361. 

Mr.  Bakewell  says,  '<  a  friend  of  mine  thinks  that  the  tides  make 
against  my  theory;  for  if  the  waters  on  the  earth  are  at  all  influenced 
by  the  rooon^s  attraction,  they  ought  to  bdl  to  it  at  once." 
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1  agree  with  this  friend,  and  I  think  if  Mr.  Bakewell  examinefl 
again  vhat  he  has  written  in  answer  to  this  objection,  he  will  find  he 
has  said  nothine  to  show  the  pos&ibilitj  of  there  being  a  tide  on  the 
opposite  aide  cithe  earth  from  the  moon. 

Indeed  some  qf  the  conseqaences  of  Mr.  Bakewell's  hypothesis 
are  eo  endentf  j  absurd^  that  I  cannot  imagine  how  it  conld  have  been 
enterfained  for  a  nnoment  bj  a  gentleman  who,  in  some  of  his  subse- 
quent essays,  manifested  a  very  acute  mind. 

For  example:  If  there  were  onl^  two  bodies  in  the  nnivetse,  one 
indefinitely  large,  the  other  indefinitely  small  ^  for  instance,  the  sun 
and  a  grain  of  sand;  by  this  hypothesis  they  would  fall  towards  each 
other  with  eqoal  ▼elocitiee,  and  would  more  the  same  distance  the 
first  second,  when  placed  one  thoutend  millfons  of  miles  apart,  as  if 
they  were  separated  only  one  hundred  yards. 

According  to  Kepler's  law,  which  is  not  hypothetical,  but  dertved 
from  patient  obserration,  the  squares  of  the  periodic  times  of  all  the 
planets  round  the  san  are  as  tline  cubes  of  their  distances:  according 
to  Mr.  Bakewell's  hypothesis,  the  periodic  times  wduld  be  as  the 
square  roots  of  tiie  distances.  Again,  from  Kepler's  law  it  is  known 
that  the  velocities  of  the  planets  in  their  orbits  is  inversely  as  the 
square  roots .fif  their  distances:  whereas,  by  Mr.  Bakewell's  hypothe- 
sis the  velocities  would  be  directly  as  the  square  roots  of  their  dis- 
tances. Let  us  take  one  example.  Suppose  a  planet  four  times  as 
far  from  the  snn,  as  the  earth,  and  suppose,  according  to  the  hypo- 
thecs, it  falls  from  a  tangent  to  its  orbit,  the  same  distance  as  the 
earth  falls,  it  may  be  shown  by  eeometnr  that  it  must  move  twice  as 
far  Xn'^ta  oibit  to  be  the  same  distance  from  the  tai^nt  as  the  earth 

is,  in  the  same  time^  wluch  moves  in  a  circle  four  times  less. 

In  like  manner  it  may  be  shown  that  if  a  planet  is  nine  times  as  fiir 
ir&m  the  son  as  Ute  earth  is,  it  will  have  to  move  three  times  as  far  in 
its  orbit,  to  be  removed  the  same  distance  from  the  tangent,  at  the 
end  of  a  second,  as  the  earth  is.  Now,  according  to  the  law  which 
actually  exists  in  nature,  the  earth  moves  three  times  as  fast  as  a 
planet  which  is  nine  times  as  far  from  the  sun  as  itself:  whereas. 
according  to  the  hypothetical  law  we  are  examining,  the  planet  would 
move  three  times  as  fast  as  the  earth. 

If  this  article  should  be  successful  in  freeing  an  active  and  inge- 
nious mind  from  the  trammels  of  a  false  hypothesis,  on  a  sublet  of 
h%h  importance,  it  will  not  have  been  written  in  vain. 


70B  TUX  JOUAHAL  OV  THE  YBANKLIN  IITSTITVTX. 

"Notes  of  an  Obsekver  respecting  the  centrifugal  force  of  a  body 
revolving  in  a  given  circle. 

In  the  Sth  volume  of  the  Journal  of  the  Franklin  Institute,  page 
58,  is  the  following  qttestion»^«<  What  is  the  absolute  centrifugal 
force  of  a  given  tiodj,  revolving  in  a  given  circle,  with  a  given  velo- 
city r" 

f  be  answer  there  given  is  correct,  with  the  exception  of  16i  being 
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used  for  16]^.  The  general  reader,  however,  who  is  unacquainted 
with  algebraic  notation  will  find  the  following  method  of  calculat- 
ing centrifugal  force  more  intelligible. 

In  mechanics  it  is  demonstrated  that  if  a  bodj  moves  in  a  circle, 
sixteen  feet  in  diameter,  with  a  velocity  of  sixteen  feet  per  second, 
its  centrifugal  force  is  just  equal  to  gravity;  that  is,  its  centrifugal 
force  is  equal  to  its  own  weight. 

It  is  also  shown  that  the  centrifugal  force  is  directly  as  the  square 
of  the  velocity,  and  inversely.as  the  diameter  of  the  circle  in  which 
the  body  moves.  From  these  principles  the  following  very  simple 
rule  is  derived.  Multiply  the  weight  of  the  body  in  pounds  by  the 
equare  of  the  number  of  feet  paeeed  over  in  a  second  of  time^  then  divide 
the  product  thus  obtained  by  sixteen  times  the  diameter  of  the  drele  in 
feet^  the  quotient  unit  be  the  absolute  centrifugal  force  in  pounds. 

For  example,  '*  Let  one  of  the  balls  of  a  governor  of  an  engine, 
weigh  thirty  pounds;  and  suppose  that  it  revolves  in  a  circle  the  di- 
ameter of  which  is  three  feet,  in  one  second  of  time."  Here  the 
number  of  feet  passed  over  in  a  second  is  first  obtained  by  multiply- 
ing the  diameter  by  3.1416,  because  the  circumference  of  any  circle 
is  3.1416  times  greater  than  its  diameter;  but  three  times  3.1,416  is 
9.42,  which  is  the  velocity  in  feet  per  second;  now  square  9.42,  and 
the  result  will  be  88.54.  This  square  beine  multiplied  by  30,  the 
weight  of  the  ball,  gives  2656.2.  Now  divide  this  quantitv  by  six- 
teen times  the  diameter,  16x3=s48,  and  the  quotient  will  be255.33 
pounds,  the  centrifugal  force. 

If  the  reader  wishes  to  become  familiar  with  the  laws  of  centrifu- 

Sil  force,  let  him  propose  to  himself  a  number  of  such  questions  as 
e  following;  and  firsts  let  the  velocity  be  constant,  for  example,  six- 
teen feet  per  second. 

What  will  be  the  centrifugal  force  of  the  ball  mentioned  above, 
weighing  30  pounds,  in  circles  of  the  diameters  16  feet,  32  feet,  and 
64  feet.  He  will  find  the  answer  to  the  first  question  will  be  30,  to 
the  second  15,  and  to  the  third  7i. 

Let  him  then  vary  the  velocity,  keeping  the  diameter  the  same; 
for  example  16  feet.  What  will  the  centrifugal  force  be  with  the 
following  velocities,  16  feet  per  second,  32  feet  per  second,  and  64 
feet  per  second?  He  will  find  the  respective  answers  to  be  30  pounds, 
120  pounds,  and  480  pounds.  He  may  then  proceed  to  vary  both  the 
circle  and  the  velocity.  For  example,  if  the  diameter  is  4  fee{,  and 
velocity  8  feet,  he  will  find  the  answer  to  be  30  pounds,  or  equal  to  . 
gravity.  If  the  diameter  is  one  foot,  and  the  velocity  four  feet  per 
second,  the  answer  will  be  30  pounds.  If  the  diameter  is  one  foot, 
and  the  velocity  is  eight  feet,  the  answer  will  be  120  pounds. 

By  considering  the  velocities  with  which  pendulums  move  at  their 
lowest  point,  in  connexion  with  the  above  principles,  I  discovered 
the  following  curious  law.  Jf  any  pendulum  oscillates  in  an  are  of  a 
eirclej  whose  cord  divides  radius  into  two  equal  partSy  its  centrifugal 
force  at  the  lowest  point  is  just  equal  to  gravity.  In  other  words,  if 
any  pendulum  be  drawn  out  of  the  line  of  direction  until  its  perpen- 
dicular height  above  its  lowest  point  shall  be  one-half  its  own  lengthy 
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then  win  the  tension  of  the  cord  bj  which  it  is  suspended  at  this  iower 
peintsfoBclUation  be  jnst'twiee  as  great  as  when  the  pendulamit 
MBging  at  rest.  Ttiis  law  may  be  tested  bj  as  many  examples  at 
the  reader  pWases.  I  shall  propose  two.  Suppose  a  pendulum  two 
feet  VoQg  drawn  up  the  arc  of  its  circle,  until  its  perpendicular  height 
is  one-half  its  own  length;  in  oscillating  it  will  descend  one  foot  in 
perpeadfcular  height,  r^^ow  it  Is  known  from  the  laws  of  falling  ho* 
diei,  that  in  falling  freely  one  foot  perpendicular  height,  either  in 
the  line  of  direction,  or  on  an  inclined  plane^  or  in  a  curve  as  of  a 
pendulum,  it  will  acquire,  a  velocity  of  eight  feet  per  second,  and  ac- 
cording to  the  rules  mentioned  above,  if  a  body  moves  in  a  circle  four 
feet  in  diameter,  with  a  velocitjr  of  eight  feet  per  second,  its'  centri- 
fogal  force  will  just  equal  gravity.  Suppose  now  the  pendulum  is 
eight  feet  long,  and  let  it  be  drawn  till  it  is  four  feet  above  a  line 
drawn  horizontally  through  the  lowest  point  of  the  curve.  Now  this 
pendulum  moves  in  an  arc  of  a  circle  which  is  sixteen  feet  in  diame- 
ter, and  aVits  lowest  point,  according  to  the  laws  of  falling  bodies, 
its  velocity  is  16  feet  per  second,  and  with  such  a  velocity,  and  such 
a  circle,  its  centrifugal  force  will  be  found  to  be  equal  to  gravity. 


TO  TBS  xnrroB  ov  tbb  joubval  of  the  vbabklis  ivsTxnrTB. 
Descrtplton  of  an  in^ovement  in  the  mode  of  Balancing  A&U 

Stonee. 

8in, — \  otTer  the  following  improvement  for  your  consideration, 
aiid\Y  ^tka  \!h\n\L  \t  worthy,  you  will  please  publish  it  in  the  Journal  of 
the  Franklin  Institute.  It  consists  of  an  alteration  in  the  balance 
rine  and  dtWer,  for  balancing  the  running  mill  stone,  obviating  the 
necessity  of  taking  up  the  stone  to  remove  the  rine,  and  afterwards 
adjusting  the  driver  so  that  each  prong  shall  have  its  full  bearing; 
which  improvement  will  also  obviate  the  necessity  of  taking  out  the 
spindle  to  adjust  and  fix  the  rine  and  driver  as  heretofore. 

I  take  a  common  three  pronged  balance  rine,  such  as  is  commonly 

used,  then  1  rivet,  or  otherwise  secure,  a  three-cornered  box  on  the 

nnder  side  of  the  top  of  said  rine,  so  that  *cach  corner  may  rest  on  the 

under  side  of  each  prong.  On  each  side  of  this  box  I  fix  a  set  screw,  to 

act  on  a  small  block  of  iron,  steel,  or  other  metal,  with  a  centre  hols 

punched  in  it  to  admit  of  the  cock  head,  or  upper  end  of  the  spindle 

to  rest  in.     This  small  block,  by  working  the  screws,  will  move  the 

running  stone,  and  admit  of  balancing  it  on  the  head  of  the  spindle 

to  any  nicety;  after  the  runner  is  weu  balanced  I  apply  a  sufficient 

force  to  the  wallower  on  the  spindle  to  bring  up  the  driver  to  its 

tteanng.    Then  I  take  a  common  three-pronged  driver,  and  fix  each 

prong  askew,  so  as  to  stand  square  with  the  prongs  of  the  rine  on 

the  cfriving  side,  then  the  prongs  being  no  longer  than  the  size  of  the 

eye  of  the  mill  stone,  and  when  fixed  on  the  spindle  the  lower  side 

of  drirer  and  rine  being  of  an  ecjual  distance  from  the  face  of  the 

bedstone,  f  insert,  through  the  driver,  on  each  prong,  a  set  screw  to 
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n^rk  against «ach  prong  of  the  rine,  and  to  set  the  said  screws.  After* 
the. runner  is  well  balanced,  I  applj  a  sufficient  force  to  the  wallow- 
er,  on  the  spindle,  to  bring  up  the  driver  to  its  bearing;  then,  with  a 
wrench,  I  screw  up  the  screws  that  are  wanting  to  come  up  to  the 
prong  of  the  glance  rine,  each  to  a  full  bearing,  so,  as  I  have  before 
stated,  that  the  runner  can  be  justly  balanced,  and  the  driver  set  to 
its  propur  bearing,  without  any  cause  of  taking  out  the  spindle.  I  have 
had. one  in  operation  some  time,  on  the  above  principle;  it  more  than 
answers  my  anticipations. 

Yours,  respectfully, 
.     \     *  Daniel  Lamb. 

Jllfiymisson  Mms^  near  tFoodbuty,  N,  J.  July^  1831. 


'  FOB  THE  JOUBKAL   OP   THE   TRAKKZIW  I1T8TITDTI. 

Practical  Observations  on  the  good  and  bad  properties  of  Ike  colours 

used  by  artists.     By  Joshua  Shaw. 

•  r.        -  Philadelphia^  December  28j  ISSl. 

Sir, — Having,  in  the  way  of  my  profession,  and  by  long  experi- 
ence and  practical  experiment,  made  myself  acquainted  with  the  good 
and  bad  qualities  of  the  colours  in  general  use  with  artists,  I  am  in- 
clined to  believe  that  the  results,  if  made  public,-  would  be  found  of 
much  interest  to  the  profession,. as  well  as  to  connoisseurs  and  lovers 
of  the  art  in  general;. and  believing  the  Journal  of  the  Franklin  Insti- 
tute to  be  a  useful  and  legitimate  channel  through  which  to  furnish 
the  information,  I  submit,  the  first  of  a  series  of  remarks,  or  essays, 
which  I  have  in  contemplation,  to  your  inspection,  and  which,  if  ap- 
pi^ved  of,  you  will  please  to  lay  before  your  readers.  You  are  not 
|o  consider  my  .observations  as  the  result  of  chemical  experiment 
in  the  laboratory,  of  which  an  artist,  generally  speaking,  can  be  ex- 
pected to  know  but  little;  about  as  much,  perhaps,  as  a  chemist  ge- 
nerally knows  of  painting.  I  pretend  to  very  little  knowledge  of  tne 
iirt  of  manufacturing  colours,  and  shall  confine  myself  to  their  appli- 
cation upQn  canvass,  their  disposition  to  change,  or  such  other  qualifi- 
cations as  may  render  them  valuable  or  otherwise.  My  limited 
knowledge  of  science  as  applied  to  chemistry,  or  to  books,  does  not 
enable  me  to  say  whether  I  am  in  the  track  of  any  predecessor  or  not; 
but  it  is  a  fact  as  plain  to  me  as  noon  day,  that  there  is  an  unaccount- 
able difference  between  the  productions  of  the  ancient  and  modern 
artists;  I  speak  with  reference  to  colours  themselves,  and  the  modes 
of  .their  application,  without  the  most  distant  idea  of  contrasting 
those  merits  which  belong  to  composition  or  design,  for  in  this  re- 
spect, the  balance  is  certainly  with  the  present  generation,  notwith- 
standing any  thing  which  may  be  said  to  the  contrary  by  the  affected 
babbling  connoisseur,  who  in  every  age  has  been  the  same  dissatisfied 
malcohjtent,  decrying  living  merit. 

I  shall  commence  with  remarks  on  blues,  and  the  following,  to- 
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gether  ^th  the  preceding  ohservations,  may  be  gi^en  together  as  con- 
atitoting  the  fijrtt  diviaion  of  mj  undertaking. 

PnissuLQ  bliie  is  a  combination  of  oxide  of  iron  with  cyanogen, 
vpoo  an  aVuminotts  base.  It  is  the  most  common  blue  in  use  among 
artists,  asd  from  whoiD,  owing  to  long  acquaintance  with  it,  there 
teema  to  be  bat  little  chance  of  an  immediate  separation — such  is  the 
force  oi  habit.  Prussian  blue  is  an  intensely  deep  pigment,  and 
cbetpoess  alone  must  have  been  the  principal  cause  of  its  general 
adoption;  however,  few,  or  none,  will  envj  the  feelings  of  the  artist 
who,  on  that  account,  shall  continue  to  use  it;  his  reputation  m*Mst  soon 
suffer  from  its  liability  to  change,  and  the  penalty  thus  incurred  will 
be  of  infinitely  greater  disadvantage  than  any  difference  of  price  be- 
tween it  and  other  materials  of  a  more  permanent  nature.  In  laree 
compositions, and  in  portraits,  where  broad  draperies  are  required,  it 
may  be  employed  to  some  advantage,  if  employed  in  the  following 
manner — ^it  should  be  reduced  with  white,  and  in  every  part  left 
much  lighter  than  intended  to  be  when  finished,  and  when  dry,  in* 
creased  to  tiie  proper  depth  by  a  thin  coat  or  glazing  of  Antwerp  or 
fine  cobalt  blue,  by  which  means  it  wtil  1^  protected  from  the 
effects  to  which  it  otherwise  is  liable  when  in  contact  with  atmo- 
spheric air,  from  which  it  suffers  materially,  changing  by  degrees,  to 
a  dirty  olive  men.  I  know  not  upon  what  principle  this  'cnaneijjs 
ejected,  bntl  speak  of  results,  and  leave  the  causes  to  be  explain- 
ed by  those  who  know  more  of  chemistry  than  I  do; '         ^  •  , 

Its  intensity  and  heaviness  are  equally  against  it,  and,  if  there  were 
no  other,  these  should  furnish  sufficient  objections  for  continuing  its 
«a^  TVie  \east  skilful  in  art,  as  well  as  the  genuine  connoisseur^ 
most  have  observed  in  all  the  works  of  the  old  roasters,  whether  good 
or  bad,  that  all  their  deeper  tones  are  clear  and  transparent,  and  if 
so  iifter  the  lapse  of  a  century^  it  is  certain  they  were  equaljy'so 
when  thej  left  the  easel  of  the  painter. 

With  respect  to  the  greater  proportion  of  the  works  of  modern 
artists,  it  is  evident  that  their  pictures  are  as  remarkable  for  qualities 
of  a  contrary  nature,  and  it  may  be  generally  traced  to  (heir  slovenly 
disregard  as  to  the  purity,  or  other  good  or  bad  qualities,  inseparable 
from  the  colours  they  employ. 

I  shall  now  dismiss  the  article  of  Prussian  blue  as  a  totally  worth- 
less colour  when  applied  to  the  fine  arts,'  to  make  room  for  a  few 
observations  respecting  the  properties  of  indigo,,  the  which,  although 
it  does  not  properly  fall  under  the  head  of  the  present  article,  I  shall 
take  this  opportunity  to  introduce,  as  I  do  not  intend  to  make  it  the 
subject  of  a  separate  essay.     Indigo,  I  have  always  been  inclined  to 
hcUeve,  possessed  many  superior  qualities,  and  that  it  would,  sooner 
or  later,  become  a  substitute  for,  and  altogether  supersede  the  use  of, 
PrnsMan  blue.     It  is  laid  down  as  a  principle  by  artists  generally, 
tbMt  the  durability,  as  to  colour,  of  vegetable  preparations,  is  not  to 
be  depended  upon;  nevertheless,  it  is  a  fact,  that  lake,  prepared  from 
madder,  is  the  best  and  most  permanent  of  all  others— why,  then, 
should  we^iespair  of  indigo?  As  an  article  of  commerce,  it  has  never 
been  offered  in  a  pure  state,  and  if  any  experiments  have  been  made 
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upon  it  bj  artists,  and  hare  ended  in  ditappotntmentf  I  think  it  miitt 
be  attributed  to  the  fact,  that  it  contains  much  of  foreign  and  an* 
friendly  alloj. 

The  blue  vat  of  the  dyer  contains  indigo  deoxidised  by  protoxide 
of  iron,  and  rendered  soluble,  in  its  yellow  sreen  state,  by  lime  water. 
If  a  portion  of  this  solution  be  exposed  to  me  air  in  a  shallow  vessel, 
the  indigo  will  speedily  absorb  oxygen,  and  be  precipitated  in  its  usual 
state  of  an  insoluble  blue  powder;  this  being  dried  and  digested  in  a 
mixture  of  alcohol  and  muriatic  acid,  becomes  pure  indigo,  by  the 
abstraction  of  all  the  resin  and  lime  contained  in  it.  Thus  prepar- 
ed, it  is  a  line  powder,  intensely  deep,  but  soft  and  tender  in  its 
tint,  resembling  ultramarine,  and  does  not  change  when  exposed  to 
the  air.  There  is  but  little  doubt  that  if  pure  indigOj  prepNsred  as 
above,  or  in  any  other  way  more  convenient  to  the  chemist,  was 
procurable  at  the  colour  stores,  it  would  be  found  to  be  a  roost  valu- 
able substitute  for  the  preceding  article;  for  if  it  will  stand  the  ac- 
tion of  light  and  air,  as  it  certainly  does,  unprotected  by  an  oily  or 
mucilaginous  matter,  jt  would  be  an  acquisition  to  the  palette  of  no 
ordinary  kind,  and  prove  ihe  most  valuable  of  all  other  blues  when 
prepared  in  cakes  for  wash  drawings,  and  for  the  use  of  miniature 
punters.  It  is  well  known  that  vegetable  productions,  when  thev  can 
oMepended  upon,  are,  in  most  instances,  preferable  to  minerals;  as 
applied  to  water  colours  they  certainly  are;  they  flow  freer  from  tho 
pencil,  arfi  more  vivid  and  more  convenient  to  manage. 

I  am,  &c. 

Joshua  Shaw. 

'  JVb/e.— If,  in  the  course  of  my  intended  remarks,  I  should  be  In- 
duced to  refer  occasionally  to  known  pictures,  for  the  sake  of  mak- 
1D2  comparisons,  and  thereby  enabling  the  painter  to  form  his  own 
Judgment  as  to  tho  truth  of  my  observations,  it  is  trusted  that  no  one 
will  take  offence.  The  sole  object  of  these  essays  is  to  improve  the 
condition,  and  not  to  traduce  the  standing  of  the  fine  arts  at  home  or 
abroad,  my  remarks  will  be  general,  and  apply  alike  to  every  country. 


FRANKLIN  INSTITUTE. 

Explosions  of  Sleam  Boilers, 

Continued  from  vol.  viii.  p.  388. 

(No.  XIV.) 


Bttfttot  of  ft  letter  from  the  Hon.  S.  D.  Ingham,  late  Secretary  of  the  Treaaury, 
dated  October  21»  1830. 

I  send  you  herewith  a  drawing  of  a  boiler  intended  to  prevent  the 
possilHlity  of  the  upper  zone  being  heated  above  the  temperature  of 
boiling  water,  with.a  simple  apparatus  for  announcing  to  the  cretin  of 
the  boaij  the  successive  depression  of  the  water.  I  submit  it  for  your 
inspection  and  criticism,  and  would  be  gratified  if  an  experiment 
could  be  made  by  constructing  two  small  boilers,  one  oi»  this  plan, 
omitting  the  float  and  bell  as  unnecessary  for  this  object,  and  one  in 
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the  vtaal  f9nn  of  a  hieh  pressare  boiler,  made  of  metal  onei-eighth^  or 
one-fiwrtii,  stronger  than  the  first,  in  all  other  respects  as  much  alike 
as  possible;  then  place  them  side  bj  side  in  a  furnace  so  constructed 
as  to  avoid  all  danger  to  the  attendant,  allowing  the  fire  to  surround 
tbem  Ireelj,  and  force  it  until  thej  explode;  several  gauge  cocks  in 
each  won  Id  be  necessary  to  regulate  the  height  of  the  water,  which 
sHoald  be  kept  as  equal  as  possible.  The  wattr-guardj  as  I  have 
teraied  it,  having  no  pressure  on  it,  could  be  kept  full  with  a  verj 
simple  apparatus;  ana  the  supply  to  the  boilers  could  be  thrown  in 
with  a  small  forcing  pump.  The  idea  of  thus  surrounding  the  boiler 
with  an  effective  nonconductor,  was  suggested  by  reading  some  of 
the  papers  of  Mr.  Perkins,  and  a  commentary  upon  his  experiments 
by  Mr.  Ara^o;  but  the  remedies  proposed  by  the  latter  appear  to  be 
rather  aaxiTiary  than  effective,  and  generally  liable  to  the  objection 
that  thej  depend  for  success  upon  a  degrae  of  care  and  attention  on 
the  part  of  the  engineer,  which  is  scarcely  to  be  expected,  or  even 
withm  the  reach  of  hope  in  our  country.    It  will  certainly  be  safer  to 

Kt  it  out  of  the  power  of  the  engineer  to  heat  the  upper  part  of  the 
iler  to  a  temperature  above  that  of  the  water,  than  to  rely  upon  any 
precautions,  which  depend  on  his  care  and  constant  attention,  to  re- 
gulate it  by  any  standard  that  can  be  devised.  I  would  not,  how- 
ever, dispense  with  the  safety  valves;  they  should  be  constructed  in 
the  most  perfect  manner,  and  their  efficiency  will  be  no  longer  doubt- 
fal  when  the  boiler  is  so  constructed  that  the  elasticity  of  the  steam 
mastalways  correspond  with  its  temperature;  this  point  bejng  secur- 
ed, the  chief  remaining  danger  will  be  from  raisins  the  ordinary 
atcaia  looVi\g\\  for  the  strength  of  the  metal;*  the  safety  valve,  pro- 
perly constructed  and  secured,  is  perhaps  the  best  remedy  for  this. 

^jlfecifieaHan  of  an  improvement  on  the  ateam  boiler^  intended  to  pre' 
vent  the  eiplosion  of$team  boilers^  by'reason  of  the  great  heat  in  that 
part  of  the  boiler  which  is  above  the  water  line;  and  also  to  give  no- 
tice of  the  dq>reeHon  of  the  water,  by  tfie  ringing  of  a  bell. 

A,  A,  The  steam  boiler  filled  with  water  to  the  line  e,  e. 

B,  B,  A  colvran  of  water  on  the  outer  side  of  the  boiler,  called 
a  water  guard;  it  is  confined  by  a  casing  of  common  sheet  iron  or 
copper,  around  the  upper  and  middle  parts  of  the  boiler,  meeting  the 
fire  at  c,  e^  and  leaving  a  space  of  2i  inches  between  it  and  the  boiler 
for  the  thickness  of  the  column  of  water.  This  water  bein^  exposed 
to  the  atmosphere,  cannot  be  heated  above  212^,  and  extending  so  far 
below  the  anrface  of  the  water  within  the  boiler,  that  no  part  of  the 
irsn  which  has  not  water  in  contact  with  it,  shall  be  exposed  to  the 
fire,  guards  the  upper  and  middle. parts  of  the  boiler  from  the  intense 
beat  coammnicated  through  the  brickwork. 

C,  A  pipe  to  discharge  the  overflowing  water  into  the  supply  cis- 
ttfn  M-jm 

D,  A  pipe  and  pomp  to  supply  the  water  guard.  ''^ 

£»  A  coocare  spheroidal  metallic  ball,  or  float,  so  adjusted  as  to 
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float  as  in  the  drawing  where  the  water  is  at  e,  e.  A  slight  depres- 
sion of  the  water  raises  the  catch  F,  when  the  lock  wheel  G,  pro- 
pelled bj  the  weight  I,  turns  until  the  next  notch  meets  the  catch, 
ringing  the  bell  H;  a  further  depression  of  the  water  raises  the  catch, 
and  the  rack  wheel  turns  to  the  next  notch,  ringing  the  bell  more 
actively;  a  further  depression  of  the  water  raises  the  catch  above  the 
highest  notch,  when  the  weight  I  runs  down,  ringing  the  bell  with 
such' violence  as  should  be  heard  in  every  part  of  a  steam-boat. 


(No.  XV.) 

Extract  of  a  letter*  from  Professor  James  Renwick,  of  Columbia  College,  New 

York,  dated 

October  9.7^  1830. 
^A.%  relates  to  that  part  of  the  improvement  called  the  water 
guard:  There  can  be  no  doubt  that  it  would  be  certainly  effectual  in 
preventing  explosions  arising  from  the  cause  pointed  out  by  Perkins, 
but  there  are  extremely  few  cases  in  which  it  would  be  possible  to 
introduce  it  into  practice;  the  water  in  the  outer  vessel  boiling  under 
the  ordinary  pressure  of  the  atmosphere,  would  not  of  course  be 
heated  beyond  212°,  and  would  carry  off  the  heat  of  the  water  and 
steam  contained  in  the  inner  boiler  so  rapidly,  that  it  would  be  im- 
possible to  raise  their  temperature  more  than  a  few  degrees  above 
212°;  DOW,  even  in  the  English  condensing  engines,  the  safety  valve 

•This  letter  as  well  as  Mr.  Lester's,  (No.  17,)  was  addressed  to  the  Hon. 
Samud  D.  Ingham,  (then  Secretary  of  the  Treasury,)  by  whom  these  extracts 
were  kindly  communicated  to.  the  committee. 
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is  /oaded  with  three  pounds  per  sqaare  inch,  and  reqnireB  steam  of 
a  tensioD^pieater  than  could  be  attained  in  the  proposed  apparatus;  in 
onr  Aioerican  steam -boats,  even  when  the  engine  works  upon  the 
coodensin^  principley  the  safety  valve  is  rarely  loaded  with  less  than 
seven  or  eigot  pounds  per  inch. 

^^  I  am  mjrse/f  decioedly  of  opinion  that  no  absolute  security  from 
eipknioo  can  be  attained^  until  a  feeding  apparatus  that  shall  de- 
yeadfor  its  action  solely  upon  the  level  of  the  water  in  the  boiler, 
Mud  which  is  applicable  to  steam  of  the  greatest  tension,  shall  have 
bees  invented,  and  for  this  it  would  be  a  worthy  object  to  offer  a  na- 
tJooal  reward.     A  small  separate  engine,  working  a  forcing  pump, 
to  which  the  apparatus  which  received  the  prize  from  the  British  So- 
ciety of  Arts,  would  answer  the  purpose,  but  there  are  objections  to 
its  ase,  and  it  does  not' fulfil  the  condition  I  have  stated." 


(No.  XVI.) 

^ExtnctoCa\eUer  from  the  Hon.  S.  D.  Ingham,  late  Secretary  oftheTreasum 

dated  Nov.  1,1830. 

Since  I  hfid  the  honour  of  addressing  you,  I  forwarded  a  drawing 
of  the  water  g;uard  boiler  to  Professor  Ren  wick,  of  New  Yorle:  .))(& 
considers  the  remedy  effectual  against  the  chief  cause  of  explosion, 
hat  \s  persuaded  that  the  water  in  the  guard  will  conduct  the  heat 
troin  the  boiler  so  rapidly  that  the  steam  cannot  be  raised  within, 
wv^traA.  ^«at  ^aste  of  fuel;  this  objection  had  struck  me  with  some 
force  in  my  first  specalations  on  the  subject,  but  had  yielded  to  the 
consideration  that  a  column  of  boiling  water  would  not  be  likely  to 
coodpct  heat,  so  rapidly  from  the  boiler  as  the  open  air  at  a  much 
lower  tereperatare;  bow  far  It  would  compare  with  a  mass  of  brick 
work  in  this  respect^  can  only  be  ascertained  by  experiment.  I  have 
sapposed  that  the  water  guard  would  be  a  better  non-conductor  than 
the  open  ur,  and  that  if  somewhat  inferior  to  the  mass  of  brick  work, 
the  defect  would  be  made  up  by  transmitting  the  escaping  heat  to 
the  cistern  from  whence  the  boiler  should  receive  its  supply  of  wa- 
ter, while  all  that  escaped  into  the  open  air  or  brick  work  would  be 
lost.     In  this  speculation  I  may  be  mistaken,  and  having  great  re- 
spect for  the  Professor's  jndgment,  I  should  be  {[ratified  ifyou  would 
trj  the  experiment,  whether  a  boiler  enclosed  in  the  ordinary  form, 
or  one  with  the  water  guard,  require  the  most  fuel  to  raise  the  steam. 
This  objection  may,  however,  be  readily  removed  by  constructing 
the  water  guard  strong  enough  to  bear  a  pressure  equal  to  that  which 
it  is  proposed  to  give  the  steam  in  the  boiler;  if  will  perfectly  regu- 
late the  temperature  of  the  iron,  and  its  overflowing,  which  in  that. 
citse  should  be  constant,  will  be  the  admonition  to  the  engineer  that. 
all  is  right    Professor  Renwick  is  of  opinion  that  the  best  remedy 
18  a  consfant  supply  of  water,  and  the  desideratum  is  a  contrivance 
for  seif-/eediog  to  be  continued  while  the  boat  stops:  believing,  as 
I  dOf  that  it  is  not  the  mixture  of  the  whole  of  the  water  in  the  boiler 
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with  all  the  Bteam,  I  cannot  be  persuaded  that  the  depreesion  ef  the 
water  woald  cause  an  explosion,  if  the  steam  above  it  had  not  re* 
ceived  an  increased  heat  from  the  iron,  and  when  the  steam  is  so 
heated,  there  may  be  nearly  the  sajne  danger  when  the  water  is  at 
its  proper  height. 

I  enclose  an  extract  (No.  15,)  from  the  Professor's  letter  that  jou 
may  consider  his  objections;  whatever  comes  from  him  is  entitled 
to  great  consideration. 


•       (No.  XVII.) 

Extract  of  a  letter  from  E*  A.  Lefter,  Esq.  to  the  SecreUiy  of  the  Treastuy* 

dated 

JBostorij  November  15, 1830. 

*^  Having  never  been  on  board  a  steam-boat.at  the  time  of  a  boiler's  . 
exploding,  nor  witnessed  the  explosion  of  a  steam  boiler  in  any  other 
situation,  I  am  not  able  to  give  you  much,  if  any,  information  in  an- 
swer to  your  inquiries  as  requested  in  your  circular  of  the  1st  of  Au- 
gust last,  or  at  least  none  which  can  regularly  be  classed  in  the  list 
of  interrogatories;  yet,  as  my  experience  In  the  use  of  steam  in  vari- 
ous ways,  and  for  different  purposes,  has  brought  to  my  mind  and 
notice  certain  facts  relating  thereto^  among  them,  some  which  I  have 
never  seen  noticed  in  any  writings  on  the  subject,  I  have  concluded 
to  communicate  them  to  'you,  leaving  it  to  your  discretion  to  make 
such  use  of  them  as  you  may  think  proper. 

**  My  first  experience  in  steam  engines  commenced  in  1814,  in  the 
city  of  Baltimore,  where  I  was  employed  by  Capt.  George  Stiles  in 
^e  manufacturing  of  the  rotary  steam  engines,  which  were  operated 
by  high  steam,  of  great  elasticity,  being  at  times  from  150  to  200  lbs. 
per  inch  pressure.  The  boilers,  or  generators,  were  of  different  me- 
tals and  forms,  being  of  copper,  of  wrought  iron,  and  of  composition 
metal  pipes.  During  the  time  I  was  there,  no  accident,  even  of 
burning  or  overheating  a  generator  or  boiler  occurred. 

**  Since  ray  leaving  Baltimore,  I  have  been  employed  in  New 
York,  in^North  Carolina,  and  in  this  city,  in  the  building  and  operat- 
in^of  engines  of  both  high  and  low  pressure,  and  have  repaired  many 
bolters  in  steam-boats,  which  had  been  overheated,  but  had  not  ex- 
ploded. The  steam-boat  Eagle,  of  Boston,  owned  and  commanded 
by  Capt.  John  Wood,  having  a  low  pressure,  or  condensing,  enaine, 
with  two  cylinder  wrought  iron  boilers,  with  cast  iron  heacTi  without 
flues,  two  ^et  six  inches  in  diameter,  and  twenty-four  feet  in  length 
each,  set  in  brick  work,  had  her  boilers  very  much  injured  in  the  lx>t- 
toms,  or  under  sides.  The  injury  was  attributed  to  negligence  in  not 
keeping  them  clean,  a  quantity  of  sediment  having  collected  in  the 
boilers,  and  settled  at  the  bottom,  and  formed  an  incrustation  of  from 
two  to  three  inches  in  thickness,  which  was,  in  some  places,  so  hard 
as  to  require  a  hammer  and  chisel  to  disengage  it  from  the  bottom  of 
the  boilers.    The  metal,  for  neariy  the  length  of  the  boilers^  was  in 
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cmiMqiieiice  lo  BMich  injured  that  it  became  neeessarj  to  repair  tii« 

bc^toms  with  new  irons,  and  to  change  them;  making  the  parte  which 

w«re  before  tbe  under  sides,  the  tops  or  upper  sides,  bj  rolling  them 

ID  their  \»eds.    This  damage  was  sustained  in  the  course  of  two  or 

three  weeks  alter  the  boilers  were  set  or  put  in  operation^  \Vhether 

vay  explosion  would  have  occurred  is  uneertainf  as  the  boilers  were 

dtscorered  to  leak  inHnedifktelj  over  the  fire  in  the  furnace^  and  the 

discharge  frora  those  places  extinguished  the  fire« 

'*A  stearo-boet  witn  a  low  pressure  engine,  called  the  Massachu* 
settSy  of  this  port*  bavins  two  cylinder  copper  boilers,  with  return 
flees,  was  injured  bj  suneriDg  the  water  to  get  too  low,  whereby  the 
flues  were  uncovered;  they  were  in  consequence  condemned  and 
taken  out  On  examination  of  them,  I  found  the  flues,  the  inner 
shells,  flattened  dirtctly  underneath  the  safety  valve,  but  in  every 
other  part  the  form  was  retained.  And  the  query  has  occurred  to 
me,  whether  the  opening  of  the  safety  valve,  and  shutting  it  sud- 
denW,  may  not  cause  a  inaction  in  the  boiler,,  upon  the  principle  of 
the  byclnolic  ram,  and  thus  occasion  the  explosion.  The  metal, 
however,  was  so  much  injured  by  the  heat  as  to  become  hard,  flinty, 
and  brittle,  losine  all  its  tenacity  and  malieabilitv,  and  was  suppos- 
ed by  experienced  coppersmiths  to  be  gun  metal.  I  have 'also  ob- 
served that  wrought  iron,  in  similar  cases,  undergoes  a  change, 
whereby  it  becomes  like  cast  iron.  The  boilers  being  taken  out,  two 
others  of  wrought  iron,  of  a  cylinder  form,  with  cylinder  flues,  were 

Et  in,  and  the  boat  put  in  operation.  From  the  incrustation  formed 
tween  the  flues  and  boiler  shells,  or  outer  coats,  and  by  letting  the 
waler  ^t  \ow,  these  boilers  were  injured  and  condemned  also,  aU 
thon^they  were  used  but  about  three  weeks. 

^^.The  steam-boat  Legislator,  (a  boat  which  had  a  boiler  exploded 
in  tlie  Aarboor  of  New  York,  by  which  several  persons  were  injured,) 
plying  between  this  port  and  Bath,  in  the  state  of  Maine,  having  a 
low  pressure,  or  conaensing,  engine,  overheated  her  boiler  in  conse- 
quence of  the  forcine  pump  beine  out  of  order,  whereby  the  wateir 
was  not  kept  up.  The  oval  or  elliptical  furnace  flue  was  much  flat- 
tened on  the  upper  part,  but  before  any  explosion  took  place,  the  fire 
was  extinguished,  and  the  boiler  cot  cool  before  water  was  forced 
in,  or  the  boiler  filled.  I  was  informed  by  the  agent  who  was  on 
board  at  the  time,  that  the  upper  part  of  the  shell,  or  outer  coat,  of 
the  bonier  was  afterwards  discovered  to  have  been  heated  to  so  great 
a  degree  as  to  burn  a  woollen  jacket  which  was  laying  on  it.  ^ 

<*I  am  of  opinion  that  had  the  forcing  pump  been  put  in  operation 
nrior  to  cooling  the  boilers,  the  liabilitv  to  an  explosion  would  have 
oeen  great  I  afterwards  repaired  the  boiler,  *and  discovered  the 
iron  to  be  hard  and  brittle  in  those  parts  where  it  was  nnich  exposed 
to  heat 

''As  these  are  the  only  instances  of  extraordinary  injuries  to  boil- 
ers which  have  come  within  my  observation,  you  will  perceive  my 
information  is  very  limited  as  to  the  subjects  of  jour  inquiry.  My 
opinion  is,  that  in  every  one  of  these  cases,  the  injury  might  proba- 
bly not  have  occurred,  had  a  proper  degree  of  attention  Men  given 
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bj  those  entrasted  with  the  managemeat  of  the  unchiDery;  at  hast,, 
the  injury  did  not  arise  from  anj  defect  of  the  materials. 

«« Presuming  that  much  of  the  information  which  will  be  derired« 
as  to  the  cause  of  explosions  of  steam  boilers,  will  be  matter  of  opi- 
nion, I  will  take  the  liberty  of  stating  what  has  appeared  to  me  as 
having  been  the  cause  of  maoj  of  the  explosions  in  the  boilers  on 
board  of  steam-boats  in  the  waters  of  the  United  States.  And  first, 
to  want  of  skill  may  be  fairly  attributed  many  of  the  accidents  which 
have  happened,  whether  attended  with  explosions  or  not.  The  in« 
troduction  of  steani  navigation  has  been  so  rapid  that  men  of  charac* 
ter,  capability,  intelligence,  skill,  and  sobriety,  were  difficult  to  be 
procured  in  sufficient  numbers;  and  such,  when  employed,  demand- 
ed liberal  compensation  for  their  services.  The  several  owners,  oona- 
petitors  in  the  various*line9  or  routes,  governed  by  a  mistaken  policy, 
rather  than  pay  the  wages  demanded  by  competent  and  skilful  engi- 
neers, have  m  many  cases  employed  those  as  engineers  whose  whole 
knowledge  consisted  in  understanding  how  to  stop  and  start  an  en- 
gine; and  as  firemen,  those  whose  only  qualification  was,  that  they 
could  throw  wood  into  the  furnace,  nence,  when  any  part  of  the 
machinery  happened  to  be  disordered,  those  entrusted  with  its  ma- 
nagement, being  conscious  of  their  want  of  science  and  skill,  became 
incapable  of  applyins  the  limited  knowledge  which  ther  possessed, 
and  injury  anJ  accident  ensued  .—Again,  engineers  and  firemen  on 
board  of  steam-boats  have  been,  not  unfrequently  in  times  past,  and 
I  believe  they  are  still,  in  some  cases,  at  present,  treated  with  in- 
toxicating liquors  by  the  passengers,  and  thereby  rendered  incompe- 
tent to  manage  the  machinery." 


(No.  XVIII.) 

Anonymous  communication  received  from  England,  through  P.  Vaughan,  Eai{. 

of  London. 

SiR^-*In  consequence  of  a  notice  in  the  Mechanics'  Magazine,  I 
trouble  you  with  this  letter,  and  bee  attention  to  the  accompanying 
newspaper  communication.  I  am  of  opinion  that  a  boiler  construct- 
ed with  a  safety  plate,  such  as  described,  would  not  burst. 

A  boiler  belonging  to  a  colliery  engine  of  mine  has  had  such  a 
plate  on  for  several  years,  working  at  high  pressure.  A  few  months 
ago  I  directed  the  engine  man  to  fasten  down  one  of  the  ordinary 
safety  valves,  and  overload  the  other,  make  a  large  fire  under  the 
boiler,  and  wait  thcr  event;  he  did  so,  and  the  result  was  the  tearing 
asunder  of  the  leaden  plate  with  a  loud  explosion,  without  any  da- 
mage whatever  to  the  boiler  or  engine.  The  plate  gradually  thins  and 
nrotnides  in  the  middle,  and  at  last  tears  across,  thus  +,  leaving 
lour  angular  pieces  standing  up  like  spearheads. 

Leaden  plugs  have  been  tried,  to  melt  with  hot  steam,  bat  this  plan 
does  not  do,  because  it  requires  the  steam-always  to  be  of  a  certain  in- 
tensity before  the  lead  can  melts  whereas,  an  old  boiler  might  burst 
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Wfmr«  4m  steftm  acquired  sach  ioleQsity.  Now  my  plate  need  odIj 
be  n  few  degrees  stronger  than  working  steam,  whatever  strength  it 
be,  aad  any  tbing  beyond  that  will  tear  it  and  save  the  boiler. 

If  you  nave  any  wish,.  I  will  send  the  torn  lead  plate,  and  any 
oomnnuiicatioD  will  reach  me  through  the  hands  of  Mr.  Mort,  New- 
caaUe^  Staflwdshire^ 

Saxuui. 
S^tmber  8,  1830. 

P.  S.  The  efficacy  of  this  plate  is  certainly  such,  that  I  think  it 
cannot  be  too  soon  or  too  generally  tried,  previously  to  any  exten- 
«ve  investigation*  as  1  think  it*  almost  impossible  to  ascertain  the 
particnlar  causes  of  the  bursting  of  many  boilers,  beyond  the  over- 
strength  of  steam;  all  moveable  valves  are  liable  .to  ^*gsg,"  or  stick 
in  the  sliding  parte,  from  unforeseen, and  often  unknown  causes.  A 
lead  plate  cannot  cease  to  act,  unless  a  stronger  be  purposely  screw- 
ed over  it. 

To  the  Editor  of  the  Staffordshire  JJdvertieer. 

Sib, 

*  Govern  these  ventages  with  your  finger  and  thumb." 

SBAKBVSAai. 

As  I  trust  the  time  is  fast  approaching  when  we  shall  see  carriages 
propelled  by  steam  traversing  our  common  roads  in  all  directions,-— 
bat  at  what  speed  I  dare  not  undertake^  to  sajjr:  and  as  there  is  a  very 
prevalent  feeling  of  dislike  to,  or  fear  of  their  introduction,  on  ac- 
count of  apprehended  dangers  from  explosion  of  the  boilers,  I  have 
DO  donbt  you  will  feel  a  pleasure  in  assisting  to  disperse  as  widely 
as  possible,  the  following  most  simple  and  efiSicactous  preventive 
from  JiDj  such  dreadfol  catastrophes. 

Your  readers  may  suppose  the  invention  to  have  arisen  out  of  the 
following /iimiJiar  occurrence,  which  forms  the  strongest  illustration 
that  1  can  give  of  its  principles  and  efficacy. 

A  narrow  mouthed  stone  ware  jar,  filled  with  fruit,  i^nd  closed  by 
a  bladder,  was  placed  in  a  kettle  of  boiling  water  to  slew.  The  si- 
n^  of  the  fruit  soon  became  as  hot  as  the  water,  and  then  steam  be- 
gan to  form,  which  having  no  vent,  at  last  burst  the  bladder  and 
escaped.  Now,  had  the  bladder  been  as  strong  as  the  jar,  the  steam 
wooid  have  been  confined  until  its  strength  became  sufficient  to  burst 
the  jar,  and  discharge  at  once  its  whole  contents,  the  consequences 
of  which  may  easily  oe  ima^ned. 

On  the  top  of  my  boiler,  in  addition  to  the  usual  safety  valves,  I 
lHace  s  pipe  of  dimensions  sufficient  to  discharge  the  steam  gradu- 
ally. The  orifice  of  this  pipe  I  cover  with  a  plate  of  thin  sheet  lead, 
strong  enough  to  bold  steam  of  proper  working  strength.  Now, 
alioolu  any  caase  obstruct  or  overloacf  the  safety  valves,  as  soon  as 
the  sleam  becomes  too  strong,  the  sheet  lead  tears  asunder  and  dis- 
charges it  It  10  impossible  to  burst  the  boiler.  This,  I  believe, 
wutsno  science  to  make  it  plain,  any  one  may  understand  it^— a 
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report  will  be  heird|  and  the  jovmey  will  be  delayed,  bot  no  damage 
can  ensue. 

Even  the  <*  great  steam  chamber  (A,)  alias  safety  chamber,  alias 
danger  chamber/*  aboat  which  there  was  so  much  bickering  a  few 
months  ago  in  the  Mechanics'  Magazine  and  the  Register  of  Arts, 
will  become  with  this  appendage,  quite  harmless. 

8uch  IS  the  safety  of  tnis  simple  contrivance,  that  I  think  it  would 
not  be  unworthy  the  notice  of  parliament,  making  it  penal  for  a  boiler 
to  be  found  without  it,  at  the  same  time  regulating  tlie  size  of  the 
orifice,  and  thickness  of  the  lead/ 

This  securitv  is  attached  to  the  boiler  of  my  little  steam  carriage, 
the  ^^Triumpii,"  heretofore  noticed  in  your  columns;  the  pipe  is 
one  inch  diameter,  and  the  lead  about  the  thickness  of  brown  paper. 
•  •  «  •  • 

Yours, 
M<xy  5,  18S0,  Saxula, 


(No.  XIX.) 
To  the  members  of  the  Franklin  Institute, 

Since  the  freauent  disasters  occurring  on  board  of  steam-boats  by 
the  explosion  ot  boilers,  public  attention,  has  been  aroused,  and  the 
executive  of  the  nation  called  upon  by  the  voice 4>f  the  representa- 
tives of  the  people  for  information,  and  also  your  body  have  called 
upon  engineers  generally  for  information,  as  to  the  adoption  of 
suitable  means  for  the  prevention  of  those  accidents  which  have  hur- 
ried into  eternity  hunclreds  of  our  most  valuable  and  highly  respect- 
ed fellow  citizens.  It  therefore  behooves  ejrery  en^neer,  however 
humble,  and  however  unknown  to  the  public,  after  bein^  called  upon 
by  you,  to  give  his  views,  that  from  the  united  opinions  of  engi- 
neers on  this  subject,  something  may  bejgleaned  which  may  lessen 
those  disasters,  or  entirely  prevent  their  recurrence. 

The  undersigned,  an  humble  individual  of  the  profession,  not 
known,  or  wishing  to  be,  by  writing  on  this  subject,  would  respect- 
fully lay  his  opinion  before  your  morje  enlightened  judgment 

In  the  first  place  I  assert,  without  fear  of  contradiction,  that  two- 
thirds  of  the  accidents,  are  to  be  attributed  to  nothing  but  ignorance; 
and  from  this 'cause,  that  men  who  are  perfectly  acquainted  with 
their  business  cannot  be  had  except  at  high  wages;  and  through  a 
mistaken  notion  of  economy,  a  fireman  is  taken,  who  has  gained  the 
experience  of  stopping  and  starting  an  engine,  but  who  is  entirely 
ienorant  of  its  nnnciple;  aye,  some  who  could  not  tell  you  whe- 
ther the  engine  they  were  attending  was  high  or  low  pressure!  And 
thus  the  grandest  machine  ever  invented,  and  the  lives  of  thousands, 
are  placed  in  the  hands  of  ignorance.  No  wonder  that  explosions 
occur! 

Secondly.  It  is  a  general  rule  with  engineers,  on  both  land  and 
wateri  with  both  high  and  low  pressure  engines,  that  the  moment  they 
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are  stopped,  ihe  safetj  Talve  is  raised,  and  the  stfeam  let  off,  which 
1  think  is  entirely  wrong,  (although  it  is  an  old  practice,)  for.these 
reasons,  which  1  submit  to  jour  better  judgment.  It  is  a  rule  with 
«n^ne  Wiiders,  to  make  their  hoilers  capable  of  resisting  twice, 
tbnce,  or  foer  times  the  pressure  calculated  to  be  borne  upon  them; 
%nd  Terj  often  when  a  steam  engine  is  in  operation,  we  see  the 
steam  b/owin^  off.  And  why,  I  would  ask,  is  not  a  boiler  as  safe 
when  the  engine  is  not  in  operation?  The  disadvantage  in  blowing 
4iirsfeam,  I  conceive  to  be  this,  that  the  water  in  the  boiler  is  lower- 
ing and  passing  awaj  in  steam;  whereas,  should  the  safety  valve 
be  left  down,  the  steam  bj  degrees  would  condense  in  the  boiler,  and 
veiT  little  water  be  lost  in  evaporation. 

Thirdlj.  There  should  be  some  means  adonted  whereby  the  pres- 
sure carried  on  safetj  valves  should  be  regulated,  and  not  leave  it 
to  ignorance  to  place  a  greater  weight  thereon,  perhaps  for  the  pur- 
pose of  oatmnniog  an  opposition  boat,  or  under  the  influence  of  spi- 
ritaoua  Viqnor. 

Fonrthly.  Great  care  should  be  taken  at  all  times  to  have  a  suffi- 
cient quantity  of  water  in  the  boiler,  for  it  is  a  well  kn6wn  fact,  that 
if  the  water  descends  below  the  flues  of  the  boiler,  the  fire  immedi- 
ately acts  upon  the  iron  or  copper,  and  it  is  burned  through  before  it 
is  possible  to  suppl  j  it  with  water. 

1  would  now  take  the  liberty,  after  the  foregoing  remarks  on  this 
important  subject,  to  recommend  a  remedy  which  I  think,  if  adopted, 
would  lessen,  or,  as  I  have  said  before,  prevent  the  recurrence  of 
steam-boat  accidents,  viz.  that  three  eneineers,  theoretically  and 
picmclicaWj  acquainted  with  the  business,  would  be  appointed  in  dif- 
ferent central  places  on  all  our  rivers,  or  where  steam-boat  naviga- 
tion extends,  whose  duty  it  should  be  to  examine  the  engineers  em- 
plojed  on  hoard  of  steam-boats,  as  to  their  practical  and  theoretical 
Knowledge  of  eogioeering,  and  after  such  examination  a  diploma  or 
certificate  should  be  granted  them  if  found  proficient,  and  that  there 
should  be  a  penalty  imposed  upon  the  owners  of  any  boat  who  should 
employ  an  engineer  on  board  of  their  boat  who  had  not  f,  diploma 
signed  by  the  examining  engineers.  And  also  that  it  should  be  the 
doty  of  said  examining  engineers,  to  examine  every  boiler  and  prove 
the  same,  either  by  steam  of  water,  as  may  seem  to  them  best,  and 
condemn  every  lM>iler  which  should  not  bear  four  times  as  much 
pressure  as  is  necessary  on  the  safety  valve  when  the  engine  is  in 
operation,  and  this  examination  to  be  gone  through  once  a  year.  Also 
to  r^idate  the  pressure  to  be  carried  on  every  boiler,  and  after  such 
regulation  a  penalty  should  be  incurred  by  the  engineer  should  he, 
ftom  any  cause  whatever,  place  more  weight  on  the  safety  valve  than 
the  examining  engineers  had  determined  should  be  carried  thereon. 

A  Praotioal  Enoxnebr, 
J^hOaddphiaj  November  S,  1830. 
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.(No.  XX,) 

December  I  y  1830. 

Sim,— I  take  the  liberty  of  communicating  to  jou  mj  views  of  the 
tutvtes  of  the  explosions  that  so  often  take  place  in  steam  boilers» 
agreeably  to  the  solicitations  in  the  circalar  addressed  to  the  public 
bj  jour  committee  of  the  Fraoklin  Institute  appointed  for  that  in- 
veatication.  I  do  not  pretend  that  mj  ideas  are  all  new,  but  the 
treatises  I  hare  seen  on  steam,  have  given  less  attention  to  some  of 
them,  than  I  conceive  due  to  a  full  understanding  of  the  matter. 

The  explosions  of  steam  boilers,  it  is  believed,  have  been  much 
more  frequent  on  the  waters  of  the  Mississippi  river  than  elsewhere, 
and  even  in  greater  proportion  to  the  number  of  engines  in  use.  The 
Accounts  given  of  these  disasters,  report  them  to  have  occurred  at 
landing  places,  or  at  the  first  working  of  the  engine  after  delajs,  as 
at  wood  yards  or  towns  on  tlie  river.  During  these  delays  it  is  to 
be  observed  that  the  engine  is  stopped  from  working,  and  the  water 
in  the  boilers  is  diminishing  bv  evaporation,  so  that  a  considerable 
portion  of  them  above  the  level  of  the  water,  is  left  to  be  heated  to  a 
temperature  that  will  rapidly  produce  steam  when  the  water  may  be 
disturbed  and  thrown  in  contact  with  it«  and  afford  one  material 
cause  of  the  explosions  which  take  place.  And  although  the  fires 
are  not  kent  up  during  these  delays,  yet  there  is  heat  enough  in  the 
furnace  to  keep  up  a  hurh  temperature,  and  toother  with  the  firing 
up  t>efore  starting,  is  sufficient  to  charge  the  fluids  within  the  boilers 
to  their  highest  capacity  while  in  their  quiescent  state  with  caloric. 
Under  these  circumstances,  the  engine  is  to  be  put  in  motion;  when 
the  first  evacuation  of  steam  will  necessarily  give  rise  to  an  ebullition 
of  the  water  in  the  boiler,  and  excite  to  activity  the  super  charge  of 
caloric  in  the  water  and  steam  within,  which  together  with  the  cause 
above  shown  will  give  an  explosive  power  that  no  steam  boilers  can 
resist:  or,  in  other  instances,  the  motion  of  the  boat  may  aid  or  en- 
tirely produce  the  same  effect  on  starting  from  a  state  of  rest. 

Such  I  conceive  to  be  the  cause  of  the  greater  part  of  the  accidents 
that  occur  on  the  western  waters.  To  remedy  which,  I  would  sug^st 
that  at  all  delays  of  more  than  ten  or  fifteen  minutes,  the  engine 
ahould  be  thrown  out  of  ^ear  with  the  wheels,  and  kept  in  operation 
till  cool;  or  in  case  of  firing  up  again,  the  engine  be  worked  till  the 
boat  should  be  ready  to  stUrt.  By  these  cautions  the  daneer  inci- 
dent to  the  stopping  of  the  engine  will  be  obviated,  the  boilers  will 
have  their  full  supply  of  water,  and  the  working  of  the  engine  will 
prevent  the  accumulation  of  caloric  in  a  latent  or  inactive  state  in 
the  water  and  steam  thev  contain.  That  heated  water  will  yield 
more  steam  when  agitated  than  when  at  rest  is  certain,  the  increas- 
ed evaporation  caused  by  agitation  at  all  temperature  is  well  known; 
from  which  it  appears,  that  caloric  may  pass  into  water  in  a  latent 
form,  and  be  made  active  again  by  mechanical  means,  and  no  doubt 
aids  much  to  produce  the  effects  here  assigned  to  it. 

There  is  another  kind  of  explosion  more  violent  and  destructive 
than  the  above.  These  occur  when  the  boilers  are  not  supplied  with 
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wtter,  either  from  the  (kilure  of  the  pumps,  or  neglect  of  the  engi- 
Deer.  In  nich  cases,  the  first  indication  of  the  mischief  is  the  feiiore 
of  the  engine  to  perform  its  work.  As  the  water  gets  exhansted,  thef 
parts  of  the  boiler  above  its  level  become  heated,  beyond  what  the 
Meam  can  connteract,  and  soon  will  acquire  a  degree  of  heat  to  de- 
compose steam.  Here  then  are  two  causes  counteracting  each  others 
the  water  converting  into  steam  in  a  decreasing  ratio,  and  the  heated 
boiler  destroying  it  in  an  increasing  one;  from  which  it  is  evident 
there  will  be  a  time  when  the  force  of  the  engine  will  cease,  and  tiie 
water  in  the  boiler  no  longer  held  under  a  pressure  from  the  steam, 
will  rise  into  foam,  so  as  to  come  in  contact  with  the  whole  interior 
surface  of  the  heated  boiler;  which,  from  this  contact,  will  change  its 
temperature  from  decomposing;  the  water,  into  that  suitable  to  con- 
vert it  into  the  most  powerful  steam.  This  change,  it  will  be  ob- 
8ervcMl,is  not  instantaneous,  to  produce  the  most  violent  shock  at 
first;  the  boiler  will  require  some  moments  of  time  to  pass  throuch 
the  change,  and  hence  produce  the  most  violent  effect  even  after  the 
breach  may  be  made.  This  accounts,  to  my  satisfaction  at  present, 
for  the  perplexing  things  observed  in  these  stranee  accidents:  such 
at  the  loss  of  steam,  the  breach,  and  the  violent  explosions  that  follow. 

Hw  tril  to  be  corrected,  on  the  above  suggestions,  is  no  longer  to 
be  sought  for  in  the  construction  of  the  machines.  The  danger  lies 
in  the  combined  elements  of  fire  and  water,  which  in  some  intricate 
stages  will  not  suffer  our  control.  I  have  no  doubt  but  the  engines 
in  general  are,  in  every  respect,  suited  to  their  purpose;  and  if  ma« 
nagedwith  proper  care  and  skill,  may  be  used  with  the  utmost  mfety; 
but  wilhoat  these  the  strongest  made  engine  is  as  dangerous  as  the 
poorer  ones.  It  is  to  the  ignorance  and  carelessness  of  those  who  have 
diargie  of  engines,  that  so  manv  melancholy  accidents  from  tteam 
boHen  are  to  be  assigaed.  The  greater  part  of  the  engineers  and 
ofieers  on  board  of  steam-boats  whom  I  have  met  with,  f  have  found 
qmite  mnorant  of  thehatnre  of  the  power  they  are  using.  The  former 
generaRy  acquire  their  responsible  profession  at  the  en^ne  factories, 
or  in  the  duties  of  firemen.  It  is  not  supposed,  therefore,  that  they 
should  be  acquainted  with  the  science  of  steam.  I  have  even  known 
those  of  the  highest  standing  to  be  entirely  ignorant  of  the  principles 
of  the  common  pomp,  and  unable  to  correct  the  bad  working  of  the 
machine  but  by  repeated  trials,  during  which  the  greatest  mischief 
may  arise.  The  officers  of  the  boats  are  but  too  generally  no  better 
inmrmed  in  the  principles  of  mechanical  forces,  as  well  as  of  fluids^ 
liquid  and  aeriform,  by  which  ail  their  operations  are  carried  on» 

The  remedy  to  the  foregoing  evils  will  now  suggest  itself.  The 
salMct  of  steam  and  steam  engines  must  be  fully  explained,  and  regu- 
larly tsa^t,  in  our  institutions  and  schools  of  science;  and  made  the 
sobjectoi  lectures  and  instruction  for  the  benefit  of  those  engai^ 
in  it,  fftarticularly  of  those  who  are  to  have  charze  of  and  to  work  the 
enpse.  And,  in  fine,  a  state  of  things  should  be  brought  about,  by 
which  thooe  who  would  wish  to  follow  this  profession,  should  m 
known  br  tlieir  teatimonials  to  be  men  of  steady  habits,  and  possess- 
ing diat  kind  of  knowledge  which  fits  them  for  the  trust* 
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The  caUM  of  humanitj  requires  of  us  to  do  awaj  with  the  dangers 
go  UDDecessarilj  put  upon  our  fellow  beiogs,  and  while  our  scientific 
institutions  are  devoted  to  the  advancement  of  the  most  useful  in- 
struction, let  them  all  unite  and  diftuse,  generally,  that  knowiedse 
which  is  of  the  utmost  importance  for  the  safe  and  prosperous  appli- 
cation of  the  greatest  invention  that  has  ever  been  made.  Let  steam 
be  a  subject  oi  studj  and  instruction  in  proportion  to  its  value,  and 
when  once  a  thorough  knowledge  of  it  is  circulated,  we  shall  find 
that  safetj  in  it  which  is  so  much  to  be  desired. 

These  ideas,  if  of  any  value,  are  humbly  inscribed  to  the  Franklia 
Institute,  by  G.  W.  I^ 


(No.  XXL) 
Reply  to  A  circular  letter  of  the  comimttee  appointed  at  a  meeting  of  the  Board 
of  Ifaiiaffen  of  the  Franklin  InstituiCi  to  inquire  into  the  causes  of  the  ezplo- 
iion  of  t£e  boilers  of  steam  engines. 

LatdsvUlef  August  8,  1831. 
Gentlemen,— Since  I  became  a  subscriber  to  the  Journal,  I  have 
perused  your  circular  letter  inquiring  into  the  causes  of  the  explosions 
of  the  boilers  of  steam  engines,  and  it  afforded  me  much  pleasure  tor 
see  the  interest  which  you  have  manifested  in  ascertaining  the  causes 
of  these  melancholy  accidents,  and  devising  some  plan  by  which  they 
may  l>e  avoided.  The  numerous  explosions  which  have  taken  place 
within  the  last  two  years,  are  alarming,  and  are  almost  sufficient  to 
deter  a  person  from  travelling  in  a  steam-boat.  I  am  induced  to  be* 
lieve,  from  observation  and  experience,  with  yourselves,  ^«  that  those 
explosions  were  produced  rather  by  imperfection  in  the  construction, 
arrangement,  and  management  of  the  machinery,  than  by  any  inhe- 
rent and  irremediable  source  of  danger  in  the  invention  itself.^'  There 
are  now  many  men  engaged  and  en^ging  in  the  engineering  busi- 
ness, throueh  the  influence  of  their  fnends  and  relatives,  who  are  in« 
terested  in  Doats,  who  are  not  mechanics  of  any  description;  thej 
learn,  in  a  short  time,  how  to  start  and  stop  an  engine,  but  know 
nothing  about  the  first  or  constituent  principles  of  the  machinery,  or 
the  construction  of  it;  they  know  but  little  about  the  dangerous  pro- 
perties of  steam  under  some  circumstances;  they  are  unable  to  un- 
derstand the  different  effects  which  occur  about  an  engine;  they  are 
ignorant  of  the  pressure  which  boilers  of  different  sizes  and  thick- 
nesses are  able  to  sustain;  consequently  the  safety  valve  is  frequent- 
ly overloaded  at  the  risk  of  the  lives  of  three  or  four  hundred  pas- 
senffers.  It  is  unquestionably  evident,  beyond  the  possibility  of 
doubt,  that  no  man  can  be  capable  of  doing  justice  as  an  engineer 
who  is  entirely  ignorant,  both  of  the  theory  and  practice  of  mechan- 
ics; (as  well  might  a  man  attempt  the  practice  ot  medicine  without  a 
knowledge  of  anatomy;)  and  so  long  as  men  of  this  kind  are  employ- 
ed in  boats,  so  long  will  accidents  occur,  in  which  many  valuable  in- 
dividuals will  be  blown  to  eternity,  leaving  in  many  cases  destitute 
wives  and  children  to  lament  their  untimely  death.    Humanity  calls 
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alted  fer  some  measure  tp  be  taken,  to  prevent,  if  potaible,  these  ex- 
plosions,  parUcalarljf  when  we  reflect  that  within  the  last  two  years, 
upwards  of  one  hundred  persons,  on  the  Ohio  and  Mississippi  rivers, 
have  fallen  victims  to  tlie  mismanagement  of  that  powerful  agent, 
steam.  The  subject  of  explosions  is  one  that  has  engaged  my  at- 
teutionfor  sooie  time,  and  1  have  been  collecting  ail  the  information 
I  could  from  some  of  these  accidents,  of  which  I  shall  proceed  to 
give  joa  an  account,  agreeably  to  your  request.  I  have  endeavoured 
to  coilect  the  facts  as  correctly  as  possible,  though  in  some  instances 
it  was  difficult  to  arrive  abthe  truth;  for  some  engineers  who  were 
on  board  at  the  time  of  these  accidents,  and  who  escaped  unhurt,  are 
anwilling  to  acknowledge  that  any  thing  was  going  wrong  at  the  time 
of  an  explosion;  so,  in  some  instances,  I  have  relied  more  upon  the 
iuformatioQ  I  obtained  from  passengers.  In  giving  a  description  of 
these  explosions,  I  will  add  my  opinion  of  the  causes,  according  to 
Mr.  Perkins's  theory,  which  I  believe  to  be  very  applicable. 

TTuhoUer  of  the  sieam-boat  Alloi,  which  was  built  for  towing  ves- 
sels, burst  on  the  1st  day  of  April  1828,  at  the  mouth  of  the  Missis- 
sippi. She  came  to  alongside  of  a  vessel  to  tow  it  up  to  New  Orleans, 
and  as  soon  as  they  bad  made  fast,  they  rang  the  bell  to  go  ahead.  The 
first  engioeer  started  her,  and  after  she  bad  made  two  or  three  revolu- 
tions, one  of  the  boiler  heads  blew  out  at  the  after  end;  the  second  engi- 
neer was  the  only  person  killed.  The  steam  may  have  been  higher  than 
the  engioeer  was  aware  of,  but  it  seems  that  tlie  principal  cause  of  this 
accldeat  was  that  the  boiler  head  was  not  sound;  it  was  of  cast  iron, 
and  npoQ  examination  they  found  many  small  holes  in  the  interaal 
part  fit  the  head;  and  ia  addition  to  this,  the  head  was  only  about  one 
inch  thick,  which  was  much  too  thin. 

T}u  Car  of  Comtnera  was  the  next  boat  the  boiler  of  which  burst. 
Oa  the  1 5th  ofMdf^  1828,  as  she  was  on  her  way  from  New  Orleans  to 
Louisvii/caodhadgot  up  the  Mississippi  as  far  as  the  Canadian  reach, 
her  force  pump  became  heated,  and  refused  to  supply  the  boilers. 
The  engineer  stopped  her  a  few  minutes  to  cool  down  the  force  pump, 
and  th^  started  her  again;  but  still  the  pump  refused  to  supply  the 
boilers;  they  then  stopped  a  second  time  to  examine  the  pumps,  and 
after  a  few  minutes  delay,  they  started  her  again,  but  the  engine  had 
not  made  more  than  two  or  three  revolutions  before  the  after  head 
of  one  of  her  boilers  blew  out,  and  killed  twenty-six  persons,  includ- 
ing three  engineers.  When  the  head  blew  out,  the  reaction  of  the 
atmosphere  was  so  great  that  her  boilers,  four  in  number,  jumped 
forward  and  fell  upon  (he  deck.  Unfortunately  it  seems  that  this 
boiler  head  had  been  cast  from  the  same  pattern  which  had  been 
used  for  the  Atlas.  The  engineers  were  apprized  of  its  being  crack- 
ed ^vions  to  the  explosion;  but,  independently  of  this,  there  can 
be  no  doubt  that  the  water  was  low  in  the  boilers,  as  the  force 
pump  had  failed,  and  the  engineer  perhaps  neglected  to  have  the  fires 
sufficiendj  damped,  which  I  know  to  be  frequently  the  case  when 
an  eogioe  is  slopped,  while  under  way,  to  repair  something  which  it 
is  supposed  will  occasion  hot  a  few  minutes  delay.     In  the  case  of 
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the  Car  of  Commerce,  it  is  generally  believed  that  the  water  had 
tuDk  below  the  top  of  the  flues  in^the  boilers,  which  became  then  ex- 
posed to  the  action  of  the  fire*  The  steam  exposed  to  the  influence 
of  those  flues  which  were  most  probably  red  hot,  became  intensely 
heated,  though  of  little  elastic  force;  the  throttle  valve  was  opened  at 
this  time;  a  discharge  of  steam  followed;  the  water  which  before  was 
quiet,  being  suddenly  relieved  from  the  pressure  upon  its  surface, 
rising  up  in  contact  with  the  heated  flues  and  steam,  was  instantly 
converted  into  vapour,  whose  elastic  force  was  so  great  as  to  produce 
an  explosion. 

The  boiler  of  the  tow-boat  Crrampus  exploded  on  the  11  th  of  August, 
18^8,  about  eight  miles  below  New  Orleans.  She  was  bound  up,  with 
two  or  three  vessels  in  tow  lit  the  time  when  this  occurred,  which  was 
in  the  night.  The  second  engineer,  who  had  been  placed  on  watch, 
had  gone  to  sleep;  when  he  awoke,  he  found  that  the  water  had  sunk 
below  the  lower  gauge  cocks,  and  it  is  thought  that  he  immediately  let 
on  a  full  supply  from  the  force  pump.  One  person  on  board  noticed 
his  being  alarmed  when  the  gauge  cocks  indicated  no  sign  of  water, 
and  shortl;^  afterwards  the  explosion  took  place.  She  had  eight  dou- 
ble flue  boilers,  which  were  all  blown  overboard,  except  two  pieces 
of  boiler,  one  about  six  feet  square,  and  the  other  about  four;  besides 
there  were  three  or  four  flues  remaining  on  deck,  some  of  which 
were  partly  collapsed.  Nine  persons  were  killei,  including  the  se- 
cond engineer;  and  the  damage  of  the  boat  was  estimated  at  eight 
thousand  dollars.  In  this  case,  the  boilers  must  have  been  nearly 
dry,  and  the  flues  red  hot;  and  in  this  situation  the  engineer  it  seems 
let  on  as  much  water  as  the  force  pump  could  throw.  According  to 
Mr.  Perkins's  theory,  the  water,  in  entering  the  boiler,  was  instan- 
taneously flashed  into  steam  of  great  elasticity,  and  as  the  strength 
of  the  boilers  was  much  diminished  in  consequence  of  their  being 
heated  to  a  very  high  temperature,  it  did  not  require  much  elastic 
force  to  tear  them  asunder. 

^Jhte  of  the  steam-boat  Patriot  collapsed  in  the  spring  of  1828,  near 
the  mouth  of  the  Ohio,  on  her  way  from  Louisville  to  New  Orleans. 
The  second  engineer  was  on  watch,  and  neglected  his  business  so 
far  as  to  let  the  water  sink  below  the  flues.  In  this  situation  he  kept 
the  engine  going  without  having  the  fires  damped,  until  a  flue  col- 
lapsed and  killed  two  persons.  This  accident  was  entirely  owing 
to  the  sinking  of  the  water  below  the  top  of  the  flue,  which  was  ex- 
posed to  the  fire  on  the  inside,  and  which,  being  unprotected  by  wa- 
tei:  on  the  outside,  soon  became  red  hot;  consequently,  its  strength 
was  so  far  diminished  that  the  pressure  of  the  steam,  within  the  boil- 
er, forced  its  sides  together. 

One  of  the  boilers  of  the  Kenhawa  Packet  burst  on  the  27th  of  June, 
1829,  at  Guyandot,  on  the  Ohio  river.  In  giving  a  description  of 
this  accident,  I  have  relied  on  the  information  I  obtained  from  an  en- 
gineer who  was  a  passenger  on  board  the  boat.  They  landed  to  put 
out  some  passeneers,  and  expected  to  start  again  in  a  few  minutes, 
but  were  detained  above  half  an  hour.  The  engineer  probably  thought 
that  the  water  was  flush  enough  in  the  boilers,  as  he  did  not  run  the 
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engine  out  of  gear,  which  is  always  done  immediate!  j  after  upon  mak- 
ing a  landing,  in  order  to  keep  a  supply  of  water  in  the  boilers.  When 
they  shoved  out  from  shore,  the  engineer  found  the  water  had  sank 
helow  the  gaage  cocks,  and  he  appeared  to  be  a  little  alarmed,  as 
the  steam  was  Tery  high.  After  they  had  shoved  out  from  shore,  and 
before  they  coald  start,  a  passenger  had  to  be  sent  ashore  in  the  yawl, 
wbidi  occasioned  further  delay,  and  just  as  the  engineer  was  going 
to  sUrt  the  engine,  one  of  her  boilers  burst  and  killed  eight  persons, 
including  the  two  engineers.  I  examined  this  boiler  myself;  both 
beads  were  blown  out;  thev  were  of  cast  irpn;  the  flue  was  sepa- 
rated about  the  middle,  and  the  forward  end  of  it  was  thrown  over- 
board ;  the  boiler  was  torn  in  a  spiral  form  about  half  its  length,  and 
spread  ont  nearly  to  a  plane  surface.  This  I  think  was  a  ca^e  simi- 
lar to  that  of  the  Car  of  Commerce,  and  especially  produced  by  the 
opening  of  the  safety  valve,  which  occasioned  the  water  to  rise  in 
contact  with  the  heated  flues  and  steam.  I  know  it  to  be  a  fact,  from 
experience,  that  water  will  rise  up  in  a  boiler  when  the  safety  valve 
is  opened,  for  not  long  since,  as  I  was  running  an  engine,  finding 
that  the  force  pump  refused  to  supply  the  boilers,  I  immediately 
stopped  and  damped  the  fire,  and  upon  examination  I  found  that 
the  water  bad  sunk  below  the  lower  gauge  cocks^  which  are  gene- 
rally situated  about  two  inches  above  the  flues,  in  the  end  of  the 
boiler.  By  hoisting  the  safety  valve  for  a  few  seconds,  I  found  that 
the  water  rose  up  flush  with  the  gauge  cocks,  and  by  closing  the  valve 
the  water  again  |ttnk. 

J2  flat  o/(he  iimm-boai  Huniresa  collapsed  on  the  11th  of  April, 

1S50,  near  Golconda,  on  the  Ohio  river;  four  persons  were  killed^ 

including  the  first  engineer,  who  was  on  watch  at  tlie  time.    The 

boat  was  stopped  lo  send  the  yawl  ashore  with  a  passenger,  during 

which  time  the  engineer  blew  oft'  steam  occasionally,  and  when  the 

yawl  returned,  he  started  the  ensine,  though  it  did  not  make  more 

than  two  or  three  revolutions  before  one  of  the  flues  collapsed.    It 

was  the  general  opinion  on  board  that  the  water  was  low  in  the  boilers; 

so  this  accident  may  be  accounted  for  upon  the  same  principles  as 

that  of  the  Patriot,     lliis  accident,  and  many  others  of  the  same 

kind,  might  have  been  prevented  if  they  had  stopped  in  time,  and 

damped  ue  fires;  but  it  is  a  melancholy  fact,  that  many  engineers 

are  ignorant  of  the  rapid  evaporation  which  is  goinp;  on  in  boilers 

when  an  engine  is  stopped  and  the  fires  burning  lively;  they  are  not 

sensible  of  the  liability  to  danger  under  these  circumstances. 

A  boiler  of  the  9team4>oal  Caledonia  blew  up  a  few  days  after  that 
el  the  Huntress,  and  killed  between  twenty  and  thirtv  persons.  She 
was  on  her  way  from  New  Orleans  to  Louisville,  an  J  had  ascended 
the  Mississippi  op  to  New  Madrid.  This  explosion  took  place  while 
the  boat  was  under  way,  and  it  was  immediately  reported  that  every 
thing  was  in  order,  at  the  time,  that  the  water  was  flush  in  the  boilers, 
and  the  steam  not  very  high;  but  I  have  conversed  with  several  pas- 
sen^rs  who  were  on  board,  two  in  particular,  who  told  me  they  were 
wiJImg  to  make  oath  that  they  saw  the  first  engineer,  who  was  on 
watch,  try  the  gauge  cocks,  and  that  there  was  not  a  particle  of  water 
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to  be  seen,  and  that  the  steam  was  very  hirh ;  that  the  engineer  appear* 
ed  to  be  alarmed,  and  that  they  anticipated  danger  themseWes,  and  left 
the  eneine  room,  but  had  scarcely  got  on  the  upper  deck  when  the 
boiler  burst.  It  appears  that  a  good  deal  of  mud  had  collected  in  her 
boilers,  as  the  engineers  had  some  trouble  for  a  day  or  two  previous 
in  keeping  up  a  supply  of  water.  The  mud  from  the  Mississippi  water 
collects  in  boilers  very  fast,  and  sometimes  stops  up  the  connexions 
between  some  of  the  boilers,  so  that  water  may  be  seen  flush  in  some 
of  (hem,  when  it  is  below  the  gauge  cocks  in  others.  I  examined 
the  Caledonia's  boiler  after  she  was  towed  up  to  Cincinnati;  it  burst 
near  the  bottom,  close  to  the  forward  end,  though  neither  of  her 
heads  was  blown  out.  The  boiler  was  torn  open  *about  half  waj 
around,  in  the  direction  of  the  rivets  in  some  places,  and  across  the 
sheets  in  others.  This  boiler  had  been  repaired  a  few  months  be* 
fore  in  the  very  place  that  gave  way,  and  copper  rivets ^ere  used  in- 
stead of  iron;  this  was  one  of  the  principal  causes  of  the  explosion, 
for  copper  will  sustain  but  little  more  than  half  the  pressure  that 
wrought  iron  will. 

At  the  place  that  gave  way  in  this  boiler,  the  iron  was  burned 
until  it  was  but  little  more  than  an  eighth  of  an  inch  thick,  which 
was  not  much  more  than  half  its  original  thickness.  When  boilers 
are  suffered  togetvery  muddy,  the  sediment  collects  in  the  bottom, 
until  a  crust  or  scale  of  the  carbonate  of  lime  is  formed,  which  soon 
becomes  so  hard  as  to  be  impenetrable  to  water;  consequently,  the 
boiler  will  be  burned  when  it  is  not  directly  protected  by  water  on 
the  inside.  It  has  frequently  happened  that  holes  were  burned  in 
boilers  by  the  fireman's  accidentally  leaving  a  piece  of  apron  or  broom 
inside  when  they  were  cleaning  them  out;  and  I  have  known  boilers 
to  be  burned  until  they  were  scarcely  a  sixteenth  of  an  inch  thick  at 
the  bottom,  while  they  retained  a  thickness  of  a  quarter  of  an  inch 
at  the  top;  though  I  do  not  think  this  would  ever  occur  with  proper 
attention. 

A  boiler  of  the  Helen  APGregor  burst  on  the  24th  of  February, 
1830,  at  Memphis,  on  the  Mississippi,  as  she  was  bound  up  the  river. 
The  boat  had  landed  to  put  out  some  freight,  and  just  as  they  had 
shoved  out  to  go  ahead  again,  one  of  her  boilers  burst  before  the  en- 
gineer had  started  her.  It  is  not  known  how  many  persons  were 
killed,  but  somewhere  between  thirty  and  forty.  It  was  the  after 
head  of  one  of  her  boilers  that  blew  out;  it  was  of  cast  iron,  and  had 
been  cracked  two  or  three  years,  and  it  jumped  out  of  its  place  from 
the  others  about  one  hundred  yards  into  the  river.  The  principal 
cause  of  this  accident  I  suppose  was  that  the  boiler  head  was  crack- 
ed, a  circumstance  of  which  the  en^neers  were  apprized,  and  they 
ought  not  to  have  trusted  it;  in  addition  to  this,  the  steam  was  very 
high  at  the  time  the  explosion  took  place. 

A  boiler  of  the  Bteam-hoat  Tri-Colour  burst  last  April  at  Wheel- 
ing, on  the  Ohio  river,  and  killed  thirteen  persons,  including  the 
captain  and  second  engineer.  The  first  engineer,  who  escaped  un- 
hurt, has  given  me,  I  believe,  a  correct  account  of  this  explosion.  He 
states  that  he  was  on  watch  when  the  boat  landed,  and  that  he  ran 


Digitized  by 


Googk 


Estplanons^  of  Steam  Baiiers.  '  29 

up  Ihe  witer  Hush  in  the  boiler,  and  bad  the  fires  damped  down  be- 
fore he  atofiped  the  engine,  as  they  were  going  to  lie  there  long 
enough  to  make  some  repairs  to  the  boat.     He  went  into  the  hold  to 
gire  a  smilh  directiona  about  making  some  bolts,  and  then  came  out 
and  went  tohisbreakfaat,  tnit  before  he  had  quite  finished,  the  captain 
came  to  the  door  and  obeerTed  that  the  steam  was  np,  and  he  wished 
to  start.    The  engineer  immediately  rose  from  the  table,, went  out, 
and  foand  that  the  ateam  was  rery  high,  and  the  fires  burning  lively^ 
and  before  the  bell  rung  to  go  ahead,  the  boiler  burst.     The  captam 
had  ordered  the  fireman  to  kindle  up  the  fires,  without  ever  ^ving 
the  ennneer  any  warning,  so  that  this  accident  was  owing  principally 
to  the  impnident  conduct  of  the  captain;  and  it  is  too  often  the  case 
that  captains  interfere  when  they  should  not,  and  affect  to  know 
more  about  the  engine,  than  those  who  have  the  management  of  its 
midhty  power. 

This  was  a  low  pressure  boat,  and  all  the  others  which  I  have 

aM>ken  of  were  high  pressure.  The  engineer  told  me  he  had  been 
owing  off  steam  just  before  the  boiler  burst,  and  he  thinks  proba- 
bly from  the  length  of  time  which  the  fires  had  been  burning  with- 
out his  knowledge,  that  the  water  had  sunk  below  the  flues.  There 
was  but  one  boiler  in  this  boat;  it  was  made  after  the  old  plan,  with 
the  furnace  inside,  and  the  place  that  gave  way  was  inside  of  the  fur- 
nace, directly  orer  the  fire  grates.  This  boiler  had  been  in  use  about 
ten  years,  and  if  many  other  boilers  now  in  use,  nearly  of  the  same 
age,  on  the  western  rivers,  could  be  subjected  to  the  proof  which 
the  law  Tequites  at  oreseat  in  France,  they  would  be  condemned  be- 
fore they  occasioned  the  loss  of  many  lives ;  and  I  anticipate  with 
pleasure  the  arrival  of  that  time,  which  I  hope  is  not  far  distant, 
when  Congress  mil  take  np  this  subject  again,  and  pay  that  attention 
to  it  whico  bomanjty  calls  for. 

Four  accidents  have  occurred  within  the  last  month,  where  floes 
were  collapsed,  and  twelve  or  thirteen  persons  killed;  and  they 
were  entirely  owing  to  negligence  or  ignorance  on  the  part  of  the 
engineer.  I  could  enumerate  more  of 'these  melancholy  accidents, 
Imt  as  1  have  already  transcended  the  limits  of  a  letter,  and  proba- 
blj  imposed  on  your  patience,  I  will  desist 

It  has  been  uq^ed  by  some  persons  here,  who  are  not  acquainted 
with  this  subject,  that  Some  ot  these  explosions  could  not  have  been 
prevented,  because  ^ere  was  an  old  experienced  engineer  on  board; 
hut  it  require  no  argument  to  prove  that  it  is  not  length  of  time  that 
makes  a  man  more  capable ;  for  nature  has  not  endowed  every  man 
vrith  the  same  mechanical  ingenuity  and  intellectual  capacity.  Manj 
persons  are  engaged  during  their  lifetime,  at  some  mechanical  busi- 
ness and  never  attain  to  mediocrity;  I  know  some  men  who  have 
been  engaged  for  eight  or  ten  vears  at  the  engineering  business,  and 
who  do  not  know  near  as  much  about  steam  and  working  machinery 
as  some  who  have  not  been  at  it  more  than  three  or  four  years.  You 
have  enquired  first  *'  What  are  the  prohable  causes  of  the  explosion 
of  boilers  on  board  of  steam-boats?"  I  have  endeavoured  to  answer 
this  inquiry  in  giyiog  a  description  of  some  of  these  explosions.  You 
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have  inquired  in  the  second  ^place,  '^  What  are  the  best  means  to  ob- 
Tiate  the  recurrence  of  these  evils,  or  to  diminish  the  extent  of  their 
injurious  influence,  if  thej  cannot  be  wholly  guarded  against?"  In 
answer  to  this  inquiry  I  would  say,  in  order  to  prevent  these  evils, 
adopt  such  a  plan  as  the  royal  ordinance  of  France  prescribes  in 
relation  to  boilers.  Further,  cast-iron  boiler  heads  should  certainly 
be  prohibited  from  use,  as  experience  has  proved  them  to  be  danger- 
ous; and  then  the  most  essential  thing,  is  to  have  a  good  engineer, 
for  there  can  be  no  security  in  the  use  of  even  the  strongest  and  best 
constructed  boiler,  if  it  be  left  to  the  management  of  a  man  who  ia 
ienorant  of  his  duty,  or  of  the  strength  of  the  engine.  In  the  third 
place,  you  inquire,  ^*  By  what  means  can  these  remedies  be  applied 
and  enforced?"  I  shall  answer  this  inquiry  by  saying,  that  I  be- 
lieve Congress  have  it  in  their  power  to  enforce  the  means.  You 
have  asked  for  information  relati^ve  to  the  boiler,  safety  valve,  supplj 
of  water,  and  so  forth.  I  am  not  able  to  give  the  exact  dimensions 
of  the  boilers  that  burst,  though  I  may  give  them  approximaiively. 

Boilers  here  are  of  wrought  iron,  (none  of  copper,)  made  from 
thirty-two  to  forty-two  inches  in  diameter^  and  from  three-sixteenths 
of  an  inch  to  one-quarter  of  an  inch  thick,  some  of  foreign,  and  some 
of  American  iron;  and  the  difference  in  the  strength  of  the  two  is  but 
trifling  when  they  are  both  well  manufactured.  The  safety  valves 
are  from  three  to  five  inches  in  diameter,  situated  on  top  of  the 
boilers,  loaded  with  from  eighty  to  one  hundred  and  twenty-five 
pounds  to  the  square  inch;  and  Sometimes  considerably  more  no 
doubt,  as  there  is  scarcely  one  engineer  in  twenty  that  can  make  a 
calculation  of  a  safety  valve.  The  generality  of  boats  have  but  one 
safety  valve,  some  have  two;  the  Caledonia  bad  four.  A  safetjr  valve 
has  no  more  tendency  to  prevent  an  explosion  under  some  circum* 
stances,  particularly  when  the  water  gets  low  in  the  boilers,  and 
steam,  high,  than  the  touch  hole  of  a  gun  has  to  prevent  the  barrel 
from  bursting.  When  steam  gets  extremely  high,  and  water  low, 
the  safety  valve  should  not  be  opened,  as  is  so  frequently  done,  in- 
stead of  damping  down  the  fires.  The  mode  of  supplying  the  boilers 
with  water  is  with  one,  and  sometimes  two,  force  pumps,  which  with 
proper  attention  I  believe  to  be  a  good  arrangement. 

In  concluding  this  letter,  permit  me  to  acknowledge  my  inability 
to  do  justice  to  the  subject,  and  if  any  thing  that  I  have  said  should 
merit  your  attention,  I  shall  think  it  an  ample  recompense  for  my 
trouble. 

Thos.  J.  Haloe&man. 

(to  9b  covTnrvsi).] 
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AMERICAN  PATENTS. 

UST  OF  AMBRIOAN  PAT&MTS  WHICH  ISSUED  IN  JULY,   1831. 

ffUh  Remarks  and  ExempUfieatiorUf  by  the  Editor. 

1.  For  improved  Cushions  for  Billiard  Tables;  Abraham 
Bassford,  city-  of  New  York,  July  20. 

Gum  elastic,  or  India  rubber,  is  to  be  cut  tato  pieces  of  about  an 
inch  square.  These  are  to  be  fastened  to  the  cushion  rail  with  glue 
or  cement  Great  care  must  be  taken  that  the  faces  of  the  pieces  are 
made  with  perfect  truth.  The  India  rubber  is  afterwards  to  be  co- 
vered with  leather,  webbing,  and  green  cloth.  The  claim  is  to  the 
gum  elastic  stuffing  for  the  cushions  of  billiard  tables. 

2.  For  bending  Iron  Hoops  to  be  applied  to  the  botloms  of 
Card  and  ^Drawing  Cans;  John  Butterworth,  Philadelphia 
county,  Pemisylvania,  July  20. 

To  preserve  the  tin  cans  used  with  cardine  and  spinning  machines, 
their  bottoms  are  to  be  furnished  with  iron  hoops,  the  lower  ed^s  of 
which  are  to  be  bent  inwards  so  as  to  form  a  flanch  for  sustaining 
the  bottoms  of  the  cans.  It  is  proposed  sometimes  to  tin  these  hoops, 
and  to  attach  them  to  the  can  by  soldering. 

To  bend  the  iron  hoops  they  are  to  be  slipped  over  round  blocks  of 
cast  iron,  of  the  proper  size.  The  lower  edge  of  the  hoop  rests  upon 
a  Aoulder,  and  its  upper  edge  stands  above  the  block,  over  whicn  it 
is  to  be  bent,  either  wnen  heated  or  cold. 

The  invention  claimed  is  the  machine  for  bending  the  hoops,  and 
also  the  Bolderins  them  upon  the  cans. 

This  mode  of  bending  metallic  hoops  is  so* obvious  and  so  common 
that  the  only  marvel  about  it  is  that  any  one  should  think  of  taking 
a  patent  for  it. 

3.  For  a  Thrashing  Machine;  John  Vasburg,  Kinderhook, 
Columbia  county,  New  York,  July  20. 

The  patentee  tells  how  his  machine  is  made,  and  what  it  will 
do,  and  that  it  may  be  worked  by  horse  or  other  power.  The  whole 
story  has  been  so  frequently  told,  that  to  repeat  it  would  be  mere 
prosing,  a  thing  which  we  do  not  admire  either  in  ourselves  or  others. 
We  read  of  revolving  beaters,  an  apron,  and  a  concave,  but  they,, 
fortunately,  are  not  introduced  as  new,  no  claim  being  made. 

4.  For  an  improvement  in  the  mode  of  making  Sleam  Engine 
Boilers  J  called  the  ^  safety  steam  boiler;'  John  C.  Douglas,  city 
of  New  York,  July  20. 

We  gave  at  p.  d26,  vol.  vii.  the  specification  of  a  patent  for  a 
steam  en^ne  boiler,  which  issued  to  the  same  gen tlenum  on  the  17th 
day  of  December,  18S0.  The  present  boiler  is  constructed  under 
the  same  theoretical  views  with  his  former;  views  which  are  at  va- 
riance with  all  the  well  established  principles  of  natural  philosophy. 
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and  wUch  therefore  hare  led  the  patentee  wide  of  the  goal  at  which 
it  was  bis  hope  to  arrive. 

'We  are  told  that  the  improvement  now  offered  "  is  founded  on  the 
discovery,  that  very  many,  if  not  all/the  explosions  of  steam  bailers 
arise  from  the  fact  that  a  highly  rarified  state  of  steam,  or  a  vacuum, 
exists  within  the  boiler,  at  the  bottom  and  lower  parts  of  the  boiler.*' 
The  mode  in  which  this  vacuum  is  supposed  to  be  formed  is  the  re* 
moval  of  pressure  in  the  boiler  by  the  opening  of  the  safety  valve^ 
or  from  any  other  cause.  The  steam  and  foam  then  ascending  to  the 
fop,  leaving  a  void  space  below,  the  consequence  of  which  will  be 
a  collapse  of  the  boiler. 

In  order  to  fill  up  this  vacuous  space,  tubes  are  to  lead  iAto  the 
lower  part  of  the  boiler,  and  to  be  bent  up  at  the  outside  to  the  height 
at  which  the  water  in  the  boiler  is  intended  to  stand.  The  upper 
ends  of  these  tubes  are  to  be  furnished  with  valves,  which  open  in* 
wards,  so  that  when  there  is  a  Vacuum  formed  in  the  boiler,  the 
valves  may  open,  and  admit  either  air,  or  water,  as  may  be  desired. 
This  certainly  is  the  most  powerful,  and  at  the  same  time  the 
most  capricious  vacuum  of  which  we  have  ever  heard:  for  whilst  it 
sustains  the  whole  load  of  water,  and  the  pressure  of  steam  in  the 
boiler,  it  refuses  to  keep  a  valve  closed  which  opens  inwards  to  sup* 
ply  the  boiler  with  air  or  water. 

We  perceive  bat  little  difference  in  the  assnmption  and  principle, 
or  rathei-  absence  of  principle,  upon  which  the  two  patents  taken  out 
by  l^is  gentleman  are  founded. 

6.  For  an  improvement  in  the  Manner  of  Drawing  Soda 
fViater;  Ambrose  Church,  Canandaigua,  Ontario  cotinty,  New 
York,  July  20. 

If  the  aecontf  of  a  patent  depends  npon  the  number  of  persons 
who  ohUin  it  under  the  character  of  being  the  true  and  original  in* 
ventorsy  the  present  is  perfectly  safe,  as  it  has  now  no  fewer  than 
five  guardians;  see  p.  166,  247$  and  S40,  vol.  viii.  and  the  next  ar<* 
tide  with  the  remarks  there  made.  The  present  patentee  says  that 
**  the  patent  is  not  taken  for  the  composition  of  the  ingredients,  but  for 
the  mode  of  drawing  the  water,"  which  is  exactly  like  those  referred 
to.  Water,  and  the  proper  ingredients  for  making  soda  water,  are. 
to  be  placed  in  two  jars.  Now  although  we  know  something  about 
soda  water,  we  could  not  tell  what  ingredients  to  put  into  two  jars, 
which  by  their  onion  would  produce  it.  We  are  led  to  the  conclu- 
sion, therefore,  that  it  is  not  soda  water,  but  the  common  effervescing 
mixture  of  the  physician,  which  is  to  be  formed. 


6.  For  an  ioiprovement  in  the  Soda  Fountain;  Noab  H. 
Coleman,  Mentz,  Cayuga  county.  New  York,  July  20. 

«*  Another,  and  another,  and  another." 

We  are  here  told  what  ingredients  the  patentee  intends  to  use,  as, 
into  one  jar  he  puts  a  gallon  of  ice  water,  with  eight  ounces  of  super- 
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carbonate  of  soda,  and  into  another  seven  ounces  of  tartaric  acid^ 
with  the  water. 

Besides  these  two  jars,  thece  may  be  another  containing  mead,  or 
*^  any  other  liquid"  which  may  adapt  the  whole  to  the  palates  of  those 
Inrho  wish  for  something  good. 

The  apparatus  here  described  is  more  complex  than  those  of  the 
other  patentees,  but  the  design  is  the  same. 

7.  For  a  Cooking  Stove;  Elisha  Bates,  and  David  Updegraff, 
Mount  Pleasant,  Jefferson  county,  Ohio,  July  20. 

This  cookins  stove  has  boilers  passing  through  holes  in  the  top, 
and  others  with  tubes  passing  through  openings  in  the  side;  it  has 
also  an  oven,  and  various  other  usual  appendages.  These  are  all  de- 
scribed at  great  length  in  the  specification,  but  there  is  no  attempt 
in  it  to  point  out  any  thine;  really  new.  We  have  no  doubt  that  when 
properly  managed,  it  will  be  a  good  stove,  though  not  superior  to 
many  others.  ^ 

If  a  patent  can  be  sustained  upon  such  a  specification,  it  must  be 
upon  the  particular  arrangement  exactly  as  described,  for  whatever  of 
novelty  it  may  present  consists  in  this. 

8.  For  Machinery  for  Manufacturing  Tin  Ware;  Edward 
M.  Converse,  Southington,  Hartford  county,  Connecticut,  July  20. 

Those  acquainted  with  the  progress  made  within  the  last  thirtj 
years  in  the  manufacturing  of  tin  war^  know,  that  with  the  excep- 
tion of  soldering  the  work  together,  nearly  the  whole  of  the  labour 
is  performed  by  machinery. 

The  present  patentee  has  described  and  figured  machinery  for 
turning  straight  edges — for  grooving — for  double  seaming — for  set- 
ting down  bottoms  on  vessels — for  turning  edges  for  wiring,  and  for 
burring. 

In  their  general  construction  these  machines  resemble  those  here- 
tofore known,  but  with  certain  alterations  which  the  patentee  be- 
lieves to  be  improvements;  and  the  whole  description  of  which  occu- 
pies more  than  twenty-four  pages.  He  says  that  they  are  cheaper, 
more  durable,  and  perform  the  work  better  than  any  others. 

Tlie  frame  work  of  his  machinery,  the  wheels,  boxes,  and  most 
other  parts,  are  made  of  a  compound  of  zinc,  copper,  and  tin,  iixthe 
proportion  of  ten  parts  of  the  first,  one  of  the  second,  and  half  a  part 
of  the  third.  He  mixes  these  by  melting  together  the  copper  and  tin, 
to  which  he  adds  as  much  zinc  as  the  weight  of  both.  This  mixture 
is  then  combined  with  the  remainder  of  the  zinc,  in  a  fused  state. 

This  metal,  we  are  told,  is  valuable  for  making  a  great  variety  of 
-articles  in  domestic  economy;  that  it  is  recommended  by  its  cheap- 
ness, and  freedom  from  corrosion,  and  that  it  receives  a  fine  polish. 
The  patentee,  although  he  inserts  the  recipe,  does  not,  we  suppose, 
intena  to  claim  this  particular  composition  as  making  a  part  of  his 
patent,  as  it  is  a  kind  of  mixture  well  known  in  the  manufactories  of 
Europe,  and  in  many  of  our  own.  He  has  not,>iQ  fiict,  inserted  any 
claim  to  it 
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9.  ¥or  an  ionprovenient  in  the  Makinff  of  Pasteboard  or 
other  Paper;  Frederick  A.  Taft,  Dedham^  Norfolk  county,  Mas- 
lachiuetts,  Ju]y  20. 

The  pasteboard,  or  paper,  alluded  to,  is,  we  suppose,  intended  for 
abeathlog^  as  it  is  to  be  saturated  with  pitch  or  rosin;  and  it  is  the 
new  mode  of  doin^  this  which  forms  the  subject  ef  the  present  patent* 
The  pi'tcli,  or  rosin,  is  to  be  finely  powdered,  and  mixed  with  the 
ffoip  of  wiiich  the  paper  is  to  be  made.  The  paper,  after  being  dried, 
IS  bested,  and  passed  between  hot  rollers,  which  renders  it  compact* 

10.  For  a  machine  for  Excavating  and  Removing  Earthy 
called  the  '  excavator  and  self-loading  machine  ;'  Menoah  Alder, 
and  WiUiam  F.  Boyd,  Northumberland,  Northumberland  county, 
Pennsylvania;  July  20. 

QSee  apeci&catioo.) 

11.  For  an  improvement  in  the  Grist  Mill;  Jehiel  W.  Bart, 
Willard  Webster,  and  Hiram  Webster,  Truxton,Courtland  coun- 
ty, New  York,  July  20. 

A  suitable  frame  is  made  to  support  the  stones,  and  their  gearing. 
The  stones  may  be  about  sixteen  inches  in  diameter.  The  upper 
atODe  is  statiouary,  being  bolted  upon  the  framing,  the  lower  stoue  is 
cmiTex,  to  adapt  it  to  the  upper  one.  The  spindle  upon  which  the 
runner  is  fixed,  has  a  step  below,  and  passes  through  the  cap  stone 
Into  a  box  ahove. 

**  The  invention  hereby  claimed,  is  the  cheapness  of  the  construc- 
tion of  the  mill,  the  grinding  surface  as  before  described,  and  lessen- 
ing' the  Bsaal  fMwer  for  grinding." 

Cheapness  is  a  very  acceptable  quality,  but,  we  think,  scarcely  pa- 
feotable.  Convex  and  conical  surfaces  liave  been  before  used  in  such 
mills,  and  why  the  power  required  for  grinding  will  be  less  in  this 
than  IB  other  mills  of  the  same  size,  we  do  not  see,  and  are  not  told. 
The  difference  between  this  and  several  other  portable  grist-mills  is  so 
trifling  that  we  are  at  a  loss  how  to  divide  the  merit  of  the  invention 
among  the  three  patentees.  Using  all  the  light  which  the  claim  throws 
■pan  this  subject,  we  are  led  to  the  conclusion  that  one  of  them  may 
have  invented  the  ^<  cheapness,"  another  the  «<  grinding  surface,"  and 
the  third  the  ^  lessening  the  usual  power  for  grinding." 


12.  For  Machinery  for  Cutting  Leather,  or  other  sub- 
stancesj  into  any  desired  shape,  at  one  operation;  George 
JDlamitt,  city  of  Boston,  July  20. 

The  cutting  part  of  this  machinery  consist$  of  a  knife  bent  into  the 
farm  of  the  article  to  be  cut,  as  the  visor  of  a  cap,  or  the  upper  lea- 
ther of  a  shoe,  and  fastened  to  a  stock  of  cast  iron,  or  other  suitable 
material.  It  ia  to  be  forced  down  by  a  lever,  or  any  other  suitable 
power. 

So  far  ther«  ia  no  novelty  in  the  invention,  as  a  patent  was  taken 
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for  such  knives,  or  oatters,  about  sixteen,  and  again  about  three, 
■years  ago.  The  present  patentee,  however,  uses  a  clearer,  or  clear* 
ers,  to  force  the  leather  out,  after  it  has  been  cut;  for  this  purpose 
there  are  two  bolts  which  slide  freely  through  the  stock  to  which  the 
knives  are  fixed.  These  bolts  are  borne  up  bj  spiral  springs  so  «8, 
ordinarily,  to  stand  flush  with  the  inside  of  the  stock;  when  forced 
down,  these  will  push  the  leather  clear  of  the  knives.  They  may 
be  forced  down  by  causing  them  to  touch  against  a  piece  fixed  for 
that  purpose^  as  the  lever 'rises  after  the  cutting. 

The  claim  made  is,  not  to  any  of  the  separate  parts,  but  to  the 
combination  of  the  whole.  As  the  main  principle,  however,  that  of 
the  knives,  or  cutters,  is  not  new,  the  particular  arrangement  here 
described  may  be  easily  so  varied  as  not  to  interfere  with  such  a 
claim. 


13.  For  improvements  in  the  construction  of  Candle  Moulds; 
Timothy  J.  Dyre,  and  Anthony  Richmond,  New  Bedford,  Bristol 
county,  Massachusetts,  July  20. 

These  moulds  are  made  and  fixed  in  a  frame  in  the  usual  w^j, 
but  the  lower  ends,  or  tips,  of  the  moulds  are  to  be  made  of  brass,  or 
other  hard  metal.  The  upper  plate  also,  upon  which  the  tallow  is 
poured,  is  formed  of  hard  metal,  and  the  block  tin  moulds  are  sol- 
dered to  it.  One  side  of  the  frame,  which  forms  the  trough  round 
the  moulds,  is  made  to  slide  down,  to  facilitate  the  removal  of  the  au- 
{>erfluous  tallow.  The  improvements  claimed  are  the  hard  metal 
tips,  and  the  metal  plate  which  receives  the  upper  ends  of  the  moulds. 


14.  For  machines  for  Drilling  or  Boring  Holes  horizontally^ 
or  verticcilly,  in  stone^  iron,  or  wood,-  Ebenezer  G  Everts, 
Greene,  Chenango  county,  and  William  Lockwood,  Colesville, 
Broome  county,  New  York,  July  20, 

There  is  to  be  a  sliding  frame  which  works  up  and  down  vertical* 
ly,  in  grooves.  A  vertical  shaft,  with  a  drill  at  its  lower  end,  is 
affixed  to  this  frame,  as  is  also  a  crown  wheel  which  takes  into  a 
pinion  on  the  shank  of  the  drill.  The  sliding  frame  is  to  be  drawn 
down  with  any  desired  force,  by  weights  acting  upon  pulleys.  This 
machine,  wc  are  told,  may  be  placed  horizontally  or  otherwise.  The 
substance  to  be  drilled,  or  bored,  is  to  stand  beneath  the  frame,  and 
when  the  crown  wheel  is  turned  by  means  of  a  crank,  the  article 
will  be  drilled. 

If  it  is  intended  to  drill  soap  stone,  such  a  machine  may  do  well 
enough,  but  if  sandstone,  granite,  or  any  of  the  hard  stones  usually 
employed,  are  treated  in  this  way,  they  will  refuse  to  yield,  and  will 
grind  the  steel  more  rapidly  than  the  latter  will  cut  them.  Those 
persons  who  have  seen  stone  drilled,  know  that  there  is  nothing  in 
this  process  resembling  ordinary  drilling,  as  it  is  performed  by  re- 
peated blows  from  a  cutting  edge,  formed  like  a  chisel.  We  nave 
described  more  than  one  machine  for  this  purpose,  in  which  the  pro* 
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per  motion  was  e;iTeD  to  the  drill  bj  the  apparatus,  instead  of  the 
usual  way  of  working  it  bj  hand. 

16.  For  Composition  Faint;  Phih'p  A,  Klipstine,  New  Balti- 
more, Fauquier  county,  Virginia,  July  20. 

This  composition  paint  is  to  he  made  by  pouring  one  gaUon  of  boiU 
ing  water  upon  one  pound  of  quick  lime,  and  two  ounces  of  sugar  of 
lead.  When  the  lime  has  become  x;omp1etely  slaked,  the  mixture 
is  to  be  stirred,  and  it  is  then  fit  for  use.  It  may  be  made  with  less 
water  if  required  thicker,  and  colouring  ingredients  may  be  added 
to  it,  and  with  them  an  additional  portion  of  the  sugar  of  lead.  It  i« 
said,  that  the  cost  is  about  one-thirteenth  of  that  of  oil  paint,  and 
that  it  is  nearly  equal  to  it  in  beauty.  When  exposed  to  the  wea- 
ther, it  ought  to  be  secured  by  a  coat  of  oil. 

16.  For  a  mode  of  Manufacturing  White  Lead;  Creorge  A. 
Harrison,  of  the  city  of  New  ITork,  July  20. 

It  is  the  request  of  the  patentee  that  his  specification  should  not 
be  pablished  at  present. 

17.  For  a  Thrashing  Machine^  Philip  Harrington,  Peters- 
bm,  Dinwiddie  county,  Virginia,  July  20. 

There  are  to  be  square  iron  spikes  driven  into  a  cylinder  so  as  to 
stand  out  one  or  two  inches,  **in  such  a  position  that  they  may  lean 
from  a  nerpendicular  Vine  falling  upon  the  centre  of  the  cylinder,  to- 
wards tne  front  part  of  the  machine.^'  This  oblique  position  of  the 
teeth,  we  are  told,  causes  the  machine  to  operate  with  much  greater 
ease  than  it  would  otherwise  do*  The  spikes  are  to  form  spiral  rows 
round  the  cylinder,  and  the  spikes  of  the  concave  are  to  be  precisely 
similar  to  those  of  the  cylinder;  but  there  are  to  be  bars,  or  plates,  of 
iron  placed  between  the  staves  of  which  the  concave  is  formed,  and 
projecting  inwards  so  that  their  edges  stand  within  from  one-eighth 
to  one-fourth  of  an  inch  of  the  spikes  on  the  cylinder. 

The  claims  are  to  the  position  of  the  spikes  on  the  cylinder  and 
concave;  to  the  manner  of  distributing  the  spikes;  and  to  the  thin 
bars  or  plates  of  iron. 

Sloping  teeth  have  been  before  used.  Strips  of  iron  have  been 
made  to  alternate  with  the  teeth  of  the  cylinder,  if  not  of  the  con- 
cave; and  the  distribution  of  the  teeth  does  not  appear  to  offer  any 
thing  new. 

18.  For  a  Thrashing  Machine;  Ira  Crawford,  Sweden,  Mon* 
foe  county,  New  York;  July  20. 

Another  cylinder  and  concave  machine,  here  presents  itself;  Iron 
bars,  with  teeth,  are  to  extend  from  head  to  head  of  the  cylinder,  and 
are  to  stand  obliquely.  Whatever  there  is  of  novelty  in  all  this  be- 
longs to  the  patentee,  the  rest  to  the  public. 

19.  For  Percussion  Locksy  and  Walking  Cane  Rifles  and 
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Pistols f  Alvin  D.  Gushing,  citjof  Troy,  Rensetlaer  county.  New 
York,  July  20. 

The  percussion  lock  here  described  is  intended  principally  to  be 
used  in  walking  sticks,  the  barrel  forming  the  lower  part  of  the  stick. 
The  hammer,  which  is  to  be  borne  up  by  a  spiral  spring,  strikes  id 
the  middle  of  the  breech  pin.  The  particular  arrangements  are  very 
distinctly  exhibited  by  the  patentee,  but  need  not  be  described  here. 
He  says  that  he  believes  ^<  the  whole  principle  and  manner  of  ope-* 
ration^  as  applied  to  percussion,  or  any  other  locks,  is  new,  except 
the  mode  of  discharging  it  by  force  of  the  spiral  spring."  This  may 
be  the  case,  but  a  very  neat  and  compact  instrutaent  of  this  kind 
was  made  some  four  or  five  years  since  by  Mr.  Saxton,  in  Philadel- 
phia) and  percussion  gun  walking  canes  have  been  made  and  patented 
in  England.  The  whole  thing  is  a  matter  of  curiosity  rather  than  of 
utility,  and  ingenuity  may  devise  various  plans  for  arranging  the 
partsy  without  adding  any  thing  to  the  stock  of  instruments  of  value. 

20-  For  an  improved  Truss  for  Herman  called  the  **  Gum 
Elastic  Truss;"  John  J.  Heitzleman,  M.  D.,  city  of  Philadelphia* 
July  20. 

^f  he  principal  improvement  here  claimed  is  the  forming  of  the  pad 
of  gum  clastic,  without  employing  any  covering;  thereby  promoting 
cleanliness,  as  this  material  is  not  absorbent,  and  is  therefore  kept 
clean  with  perfect  ease.  The  strap  which  ^oes  round  the  body  is 
furnished  with  spiral  wire  springs,  and  there  is  some  novelty  in  the 
adjustment  of  the  metallic  plate  of  the  pad  to  the  steel  spring.  Thia, 
however,  has  already  been  so  varied,  that  much  improvement  is  not 
to  be  expected. 

Judgins  from  the  matter  before  us,  we  have  no  doubt  that  this  truss 
is  altogether  a  good  one. 

21.  For  making  Lamps  qf  various  descriptions  and  forms 
out  of  Wood;  Joseph  H.  Mather,  Saybrook,  Middlesex  cowity, 
Connecticut,  July  20. 

The  drawing  and  model  of  this  lamp,  represent  one  of  the  ordi« 
nary  form,  turned  entirely  out  of  wood.  The  only  metallic  part 
about  it  is  the  plate  and  tubes  through  which  the  wick  passes.  The 
cavity,  or  chamber  for  oil  is  to  be  coated  with  glue,  white  lead,  var- 
iiish,  or  some  other  material  which  will  resist  the  oil,  or  other  iuid 
to  be  burnt 

The  claim  is  to  the  applicatten  and  use  of  wood  in  the  construc- 
tion Of  manufacture  of  lamps. 

Such  lamps  will  undoubtedly  answer  the  intentieu  very  welJ,  aa 
the  heat  from  the  wick  will  never  affect  the  wood  injuriottsiy^  and 
when  persons  become  tired  of  burning  oil  in  theui  they  will  serve  to 
aid  ia  kindling  their  fires. 

22.  For  Propelling  Boats  by  Man  Power;  Alexander  Renoir, 
New  (Means,  LouisiaQa,  July  20. 

Thii  it  the  age  of  great  mechanical  inventions.    Watt  and  his 
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I  huTe  applied  the  p««rer  of  steam  in  -soch  a  way  at  to  pro- 
dace  <ke  ittost  magnificeDt  results;  but  it  was  reserved  for  the.prc^ 
sent  patentee  te  discover  that  if  thej  had  understoed  the  proper  Aise 
of  their  arms  and  legs,  and  had  known  how  to  make  them  opoBata 
through  the  medium  of  levers,  wheels,  and  pinions,  as  arranged  hy 
him,  tbej  might  have  saved  tliemselves  no  small  wear  and  tear  of 
braiosy  iuve  propelled  boats  against  the  current  without  danger  of 
explosions,  and  without  the  employment  of  other  fuel  than  bread  and 
cbeese. 

One  man  is  to  propel  the  boat  as  well  as  to  steer  it;  the  former  he 
is  to  effect  bj  his  feet,  the  latter  by  his  hands.  The  boat  loo»  it  we 
judge  from  the  drawing,  will  be  no  playthios. 

There  are  two  treadles  near  the  bows  of  the  boat,  upon  which  a 
man,  (Hercules  probably,)  is  to  place  his  feet,  whilst  his  hands  ma* 
nage  two  tillers,  with  their  ropes,  which  extend  to  the  rudder  in  the 
stem.  The  two  treadles  work  two  pitmen,  or  shackle  bars,  which 
extend  back  to  two  cranks,  standing  in  reversed  directions  on  a  shaft 
•rbich  crosses  the  boat,  and  extends  out  to  the  outer  timber  of  the 
wheel  frame.  Upon  each  end  of  this  shaft  there  is  a  fly  wheel,  and 
a  pinion  that  appears  to  have  on  it  about  sixteen  teeth,  whrch  take 
into  cog  wheels  of,  apparently,  about  six  times  their  own  diameter. 
These  cog  wheels  are  also  the  paddle  wheels  of  the  boat,  as  buckets, 
or  paddles,  project  out  from  each  side  of  them,  and  act  upon  the 
water. 

The  reader  is  now  in  possession  of  the  whole  contrivance,  and  the 
oomoMMiest  mechanician  will  perceive  that  although  the  man  at  the 
tfeadles  may  be  compelled  to  blow  ofi'  his  steam,  the  boat  will  obsti- 
nately resist  all  his  efforts,  notwitlistanding  the  aid  of  the  fly  wheels. 
His  crank  shaft  must  perform  six  revolutions  whilst  the  paddle  wheel 
tarns  hut  once.  8hoald  the  patentee  attempt  the  voyage  from  New 
Orleans  lo  St.  Louis,  we  advise  his  friends  to  keep  a  good  look  out 
for  him  at  the  Belize.  The  time  of  his  arrival  may  be  pretty  accu- 
rately calculated  by  the  passage  ofdrift  wood  down  the  Mississippi. 

23.  For  a  Cooking  Stove,-  Thomas  Woolson,  Claremont,  Sul- 
livan county,  New  Hampshire,  July  20. 

The  form' of  this  stove  is  such  as  to  give  it  the  appearance  of  two 
ordinary  cookins  stoves  joined  together.  One  of  these  parts  consti- 
tutes tiie  fire  place,  the  other  the  oven,  arid  surrounding  flues;  the 
back  plate  of  the  fire  place  farming  one  side  of  the  oven. 

The  claims  made  are  the  placing  the  two  parts  of  the  stove,  hori- 
zontally, side  by  side;  the  mode  of  turning  the  blaze  and  smoke 
round  the  oven;  the  arrangement  of  dampers,  by  which  the  blaze  may 
be  admitted  into  the  funnel  without  passing  round  the  oven;  and  the 
method  described  in  the  specification,  of  making  the  fire  place  in 
one,  or  dividing  it  into  two  parts,  by  a  moveable  plate. 

24.  For  3fanujacturing  Rollers  of  Cast  Iton;  James  Wood, 
city  of  Philadelphia,  July  20. 

(See  specification. ) 
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25.  For  Mafwfacturif^  Potash  /ram  Wood  Jishes;  Eph-> 
raim  Pearce,  Lincklaen,  Chenango  county,  New  York,  July  20- 

Leaches  are  to  be  prepared  hj  placing  sticks,  straw,  and  quick- 
lime,  in  the  usual  manner.  Thej  are  not  to  contain  more  than  six 
bushels  of  ashes,  which  must  form  a  stratum  of  from  eight  to  fourteeir 
inches  in  thickness.  Fortj-five  gallons  of  water,  containing  six 
pounds  of  salt,  are  to  be  heated  to  near  the  boiling  point,  and  half  a 
Dusbel  of  unslaked  lime  is  then  to  be  thrown  in,  which  will  imme- 
diatelj  produce  boiling.  A  bushel  of  ashes  is  to  be  boiled  in  another 
kettle  with  six  gallons  of  water.  A  bushel  of  ashes  is  then  to  be  put  into 
the  leaeh,  and  upon  this  three  gallons  of  the  boiling  liaie  water  are  to 
be  poured  and  allowed  to  soak  in.  Ashes  are  then  to  be  added,  a 
bushel  at  a  time,  with  sis  gallons  of  the  lime  water  after  each,  until 
the  intended  six  bushels  are  in  the  leach.  The  remaining  lime  wa> 
ter  is  to  be  poured  on,  six  gallons  at  a  time,  allowing  it  to  disappear 
between  each  pouring. 

Three  gallons  of  cold  water  are- then  to  be  put  into  the  kettle  of 
boiling  ashes  .and  water,  when  a  quart  or  two  of  slaked  lime,  and  a 
pint,  or  less,  of  salt,  are  to  be  sprinkled  on;  after  removing  the  coals, 
&c.  bj  skimming,  six  gallons  of  this  water  are  to  be  put  into  the  lej 
kettle*  The  remainder,  with  the  ashes,  is  to  be  put  into  the  leach f 
cold  water  is  afterwards  to  be  poured  on  the  leach  until  the  strength 
is  ottt.^  This  leached  liquid  is  to  be  pot  into  the  lej  kettle  con- 
taining the  above  named  six  gallons,  and  the  boiling  is  then  to  be  efr 
fected  in  the  ordinary  way;  \yhich,  the  patentee  says,  will  at  once 
produce  the  best  quality  of  potash.  He  adds,  that  ashes,  which-^ 
worked  by  the  ordinary  process,  will  produce  one  ton,  will,  by  bis 
fl(kethod,  yield  mort  than  tUH>  tons. 

We  have  been  at  some  pains  to  give  the  whole  process  by  whidi 
the  patentee  says  he  produces  a  result  so  extraoroinary,  as  we  are 
altogether  unable  to  discover  in  it  any  thing  to  justify  the  assertion; 
Bor  are  we  prepared  to  believe  that  manufacturers  of  potash  have 
hitherto  been  in  the  habit  of  throwing  away  more  than  one-half  of 
that  which  is  contained  in  the  wood  ashes. 


26.  For  an  improvement  in  the  Fly  Net  for  Horses;  Peter 
Mintzer,  city  of  Philadelphia,  July  20. 

The  patent  granted  to  Henry  Korn,  of  Philadelphia,  (see  vol.  iv.  ^ 
409,)  is  noticed,  and  the  description  of  his  net  inserted  in  the  present 
specification.*  The  improvements  claimed  by  the  present  patentee,  ia 
tae  using  net  work,  and  tasselling  of  silk,  or  other  braid,  instead  of 
the  parts  which  form  the  longitudinal  straps  in  the  former.  The  net 
80  made,  is  said  to  be  lighter  and  more  convenient  in  use,  as  well  as 
much  handsomer.     The  difference,  however,  is  very  trifling. 

There  is  no  drawing  of  this  fly  net,  but  a  ^'  specimen  deposited 
in  the  patent  office,"  is  referred  to;  we  apprehend  that  the  specimea 
might  be  exhilnted  in  a  drawing;  and  therefore  that  it  ou^ht  to  have 
been  done,  as  the  law  expressly  requires  a  **  drawing  with  written 
references,  whenever  the  nature  of  the  case  admiiB  ofdrawings." 
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27.  For  a  machhie  for  Cleaning  Chrain/rom  Dirt;  Thomas 
Reese,  Jones*  Palls,  near  Baltimore,  Baltimore  county,  Marjlandi 
JuW  20. 

'f'his  iDachine  consists,  mainlj,  of  a  hopper,  and  rabbine  pUtes, 
ffirmed  of  sheet  iron,  to  which  motion  is  given  bj  a  crank.  The 
lower  robber  forms  a  plane  a  little  inclined  from  the  hopper,  and  is 
similar  to  iht  apper  one,  with  the  exception  of  being  stationary.  We 
are  to/d  in  the  specification,  that  the  rubbers  *'  are  made  by  punch* 
10^ grooves  and  ridges  in  sheet  iron,  about  half  an  inch  deep,  eighteen 
inches  wide,  and  seven  feet  long,  and  fastening  them  on  boards.'^ 
As  this  description  does  not  appear  to  us  to  be  very  luminous,  we 
have  given  the  exact  words. 

The  claim  is  to  *'  the  before  described  machine  for  cleaning  grain 
from  all  kinds  of  dirt,'' 


28.  For  a  Tlough;  Barnabas  Thacher,  jr.  Barnstable,  Barn* 
stable  coonty,  Massachusetts,  July  20. 

This  plough  is  to  be  made  upon  anj^  known  principle;  but  the  beam 
is  to  be  rendered  capable  of  having  its  direction  altered,  either  up« 
waitfs,  downwards,  or  laterally,  bv  means  of  screws,  wedges,  or 
otherwise.  The  claim  is  to  the  making  a  plough  capable  of  this  al- 
teration. 

The  scratch  of  a  pen,  which,  under  the  name  of  a  drawing,  acoom'» 
panies  the  specification,  lends  but  little  aid  to  the  descriptioni  the 
object,  however,  can  be  understood  without  it.  We  have,  more  than 
once,  seen  the  farmer  alter  the  set  of  his  pioush  on  the  beam,  by 
means  of  screws  or  wedges;  but  hereafter  this  will,  of  course,  be  for* 
bidden  bj  the  present  patentee. 

29L  For  a  machine  for  Dressing  Staves  and  Heading,  and/or 
Jointing;  John  R  Tackels,  Pomfret,  Chatauque  county,  New 
York,  July  20. 

This  may  possibly  be  a  very  good  machine,  but  as  the  specifics-' 
tion,  with  the  aid  of  the  drawing,  does  not  enable  us  to  unaerstand 
its  particular  structure,  we  must  pass  it  by  until  we  receive  more 
light  upon  the  subject.  There  are  to  be  revolving  cutters,  fixed  some- 
how, and  jointers  operating  someway,  to  leave  the  stave  with  its  re- 
quired bulge.    No  claim  is  made. 

90.  For  an  Easy  Motion  and  Pavement  Saving  Wheeh  for 
Carnages  of  all  descriptions ;  Felix  Yarela,  of  the  city  of  New 
Ifork,  July  20. 

We  have  beard  of  fortifying  a  city  with  leather,  and  the  present 
invention  takes  one  step  towards  the  carrying  this  plan  into  execur 
tioD,  as  our  pavements  are  to  be  defended  aeamst  the  martial  attacks 
to  which  thej  have  hitherto  been  subjected  by  the  hard  tyre  which 
bss  surroan Jed  them.  Every  wheel,  hereafter,  is  to  carry  with  it, 
a  leather  raU  rodd^  altogether  novel  in  its  construction,  and  unique 
in  lis  appearance. 
YoL.  IX. — Vo.  1 — Januart,  t8S2.  7 
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Id  the  first  place  the  wheel  is  to  be  put  together  without  iroa  tjrCf 
but  is  to  be  close! j  embraced  bj  a  double  strap 
of  leather.  A  number  of  woodea  boxes,  or  rattle- 
traps, are  then  to  be  prepared,  bj  takino;  two  tri- 
angular pieces,  A  A,  and  one  rectangular  piece 
•  B,  equal  in  width  to  the  thickness  of  the  wneel. 
_E  a  Upon  the  edges  of  this  piece  are  to  be  nailed,  or 
screwed,  the  triangular  pieces,  which  triangular 
pieces  will  then  stand  parallel  to  each  other. 
These  wooden  boxes  are  to  be  hinged  together,  at 
a,  cr,  so  as  to  form  a  chain  considerably  longer 
than  the  circumference  of  the.  wheel  j  but  not  sufficientlj  so  to  allow 
the  angles  of  the  boxes  to  leave  the  rim  of  the  wheel.  Leather  is 
to  be  nailed  upon  each  of  the  rectangular  pieces  B,  which  surround 
the  wheel,  and  a  continued  or  endless  strap,  is  to  be  affixed  within 
the  whole  of  them,  bj  small  straps  attached  to  the  iron  hinges.  When 
one  of  these  is  put  round  each  wheel,  the  system  is  ready  to  operate. 
The  chain  of  triangular  boxes  being  somewhat  larger  than  the 
wheel,  allows,  according  to  the  drawing,  two  of  them  to  lie  flat  upon 
the  pavement. 

We  assure  the  reader  that  we  are  not  joking,  but  have  given  afi 
honest  and  exact  a  description  of  this  truly  astonishing  contrivance, 
as  we  are  capable  of  doing.'  Should  the  patentee  make  a  public  trial 
of  his  invention  in  the  ciiy  of  New  York,  he  will  attract  a  degree  of 
attention,  and  acquire  an  amount  of  notoriety,  which  few  beside  will 
obtain.  As  muddy  streets  are  unfavourable  to  such  a  concern,  we 
hope  the  corporation  of  that  metropolis  will  allow  the  scavengers  to 
talce  the  lead  in  the  procession. 


31.  For  a  Machine  for  Cutting  Paper;  Edward  Pine,  city  of 
Troy,  Rensellaer  couDty,  New  York,  July  20. 

A  knife  made  of  saw  plate^  or  any  plate  steeU  is  to  be  fixed  to  a 
frame  which  wurks  up  and  down  in  vertical  cheeks.  The  reams  of 
paper  to  be  cut  are  placed  upon  a  shifting  platform,  under  the  kntfe, 
which  is  to  be  brought  down  upon  it,  by  means  of  a  lever.  The  pa- 
tentee claims  the  use  of  knives  so  made;  the  use  of  lever  power  in 
bringing  the  knife  down;  the  cutting  of  wet  paper,  made  by  cylinder 
machines;  and  the  use  of  the  machine  in  cutting  paper  ^<  not  inter- 
fering with  any  other  improvement  heretofore  known  or  used." 

A  patent  was  granted  to  John  M*Clintock,  of  Chambersburg,  Penn- 
sylvania, on  the  31st  March,  1827,  for  a  machine  for  trimming  the 
edges  of  paper;  which  machine  consisted  of  a  knife,  brought  down  bj 
a  lever,  similar  to  that  above  described.  This  probably  may  be  news 
to  the  present  patentee,  but  if  the  two  interfere,  as  we  are  convinced 
the^  do,  the  concluding  proviso  of  the  claim  will  not  operate  as  a 
savmg  clause. 

32.  For  a  Press  for  Cotton  and  other  fibrous  substances; 
Pbilenzo  Payne,  and  Joshua  RundeU,  Port  Gibson,  Qaibom  coun- 
ty, Mississippi,  July  20. 
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Thit  k  averticai  press,  the  follower  of  which  19  to  be  forced  down 
by  togfit  jmnt8«  Within  each  of  the  cheeks  of  the  press  there  is  a 
tog^  loiiit,  froo  the  middle  of  each  of  which  an  arm  or  shaft,  ex- 
tends Hirward  of  the  press^  in  a  horizontal  direction.  The  power  is 
applied  to  these  arms,  to  draw  them  forward,  and  consequently,  to 
bring  the  levers  of  the  toggle  joints  in  a  right  line  with  each  other. 
The  lover  sides  of  the  projecting  arms  form  racks,  which  take  into 
teeth  gjH>n  a  cylindrical  shaft,  crossing  in  front  of  the  press.  A  ver- 
tica/  shaft  turns  the  horizontal  one  by  means  of  bevel  gear.  A  horse, 
•r  other  power,  may  be  applied  through  the  medium  of  a  lever,  or 
sweep,  to  the  vertical  or  main  shaft,  when  the  follower  will  descend. 
Hie  claim  is  to  the  press  as  described. 

We  apprehend  that  this  will  not  be  a  good  press  for  the  purpose 
intendeo,  on  account  of  the  smallness  of  its  range.  When  a  follower 
is  to  go  bnt  a  short  distance,  and  to  act  with  immense  power  at  the 
end  of  its  range,  as  in  the  printing  press,  the  toggle  joint  offers  every 
posnble  advant^:  but  the  pressing  of  cotton,  and  other  light  fibrous 
articles,  requires  a  press  with  a  very  long  ran^e,  i^s  well  as  of  great 
power,  and  there  are  manj  presses  now  in  use  for  this  purpose,  which 
combine  these  qnalities  in  a  way  greatly  superior  to  that  now  pro- 


33.  Tor  a  Machine  for  Planing  Boards;  Joseph  Perciral, 
Northern  liberties,  Philadelphia  county,  Pennsylvania,  July  20. 

If  tUs  machine  is  a  gpod  one,  it  is  unfortunate  in  not  coming  bo- 
fore  US  with  a  favonndile  introduction.  A  more  inadequate  descrip- 
tion coold  not  well  be  given,  and  although  considerable  pains  have 
been  taken  with  the  drawings,  they  afford  but  a  very  incomplete  re- 
prcseotatJbn  of  fJie  details  of  the  machinery.  Some  of  the  wheels 
are  called  segment  wheels,  whilst,  according  to  the  drawing,  there 
is  net  one  answering  to  this  name  in  the  whole  machine. 

The  cotters,  or  irons,  are,  it  seems,  to  be  fixed  in  a  frame,  and 
are  to  operate  in  the  manner  of  ordinary  plane  irons,  the  frame  con- 
taioing  them  being  passed  backward  and  forward  over  the  board,  by 
a  chain  attached  to  it.  Tlie  driving  wheel  is  a  large  cog  wheel,  called 
a  Imrjgtsegmad  wheel.  Tliis  drives  two  pinions,  or  small  cog  wheels, 
also  called  segmaU  wheels.  The  shafts  of  these  pinions  have  wheels 
apoo  them,  which  take  into  the  links  of  the  chain  which  moves  the 
^uae.  There  is  a  contrivance  for  throwing  these  latter  wheels  al- 
leraately  oat  of  gear,  in  order  to  change  the  direction  of  the  ma- 
diiaery. 

The  whole  apparatus  is  complex,  and  inartificial;  and  is  certainly 
▼cry  inferior  to  some  of  the  planing  machines  previously  in  dse. 
Tliere  is  no  claim  made,  the  general  arrangement  being  undoubt- 
edljy  nndy  we  apprehend,  correctly,  considered  as  new. 

94.  For  an  inoprovement  in  fhe  Machinery  for  Winnowing 
and  Cleamng  Orain;  Joseph  D.  Prescott,  Chestenrille,  Kenne- 
bec county^  Maine,  Jnly  20. 
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A  trifling  alteration  in  the  mode  of  workio|j  the  Dntch  wheat  fiD, 
at  generalljT  used,  constitutes  the  whole  of  this  invention,  all  that  is 
claimed  being  a  kind  of  cam  shaft,  for  moving  the  shoe  and  sieves, 
called  bj  the  patentee  a  '<  re-acting  screw  shaft,"  and  an  arrange- 
ment for  altenng  the  inclination  of  the  sieves. 


35.  For  a  Phugh;  Albert  Peebles,  Henry  county,  Georgia, 
July  20.  i 

This  plough  is  to  be  used  in  the  cultivation  of  cotton,  and  of  coni. 
It  is  furnished  with  two  feet,  on  each  of  which  there  is  a  shovel  iron, 
or  a  shovel  iron  on  one  of  them,  and  the  other  made  in  the  common 
form  of  the  share  plough. 

The  tnf)en/ar  states  that  this  contrivance  was  made  bj  him  in  Majr, 
1816.  He  has  been  somewhat  tardj  in  obtaining  a  patent,  and  if 
his  neighbours  have  used  it  during  the  interval,  which  thej  had  a 
perfect  right  to  do,  his  claim  now  will  prove  something  worse  than 
equivocal. 


86.  For  a  Thrashing  Machine;  James  B.  Palmer,  city  of 
Baltimore,  July  20. 

The  beaters  of  this  thrashing  machine  pass  from  one  circular  head 
to  another,  on  a  revolving  shaft;  but  they  are  not  fixed  immoreably 
to  these  heads  as  is  ordini^ily  done,  but  each  of  them  works  upon 
joints  at  their  ends,  allowing  them  to  nve  way  in  passing  over  the 
straw  after  the  stroke.    To  effect  this  tney  are  bent  at  right  angles 

at  each  end,  thus,  ^  ^  and  a  pin,  or  screw,  passing 

through  an  eye  on  the  bent  parts,  attaches  them  to  the  drums,  near 
their  peripheries,  and  thus  affords  them  the  required  play:  about  six 
of  these  beaters,  standing  two  inobes  clear  of  the  heads,  is  considered 
a  good  arrangement.  The  other  parts  of  the  machine  differ  but  lit- 
tle from  those  generally  used* 

It  is  proposed  sometimes  to  remove  these  beaters,  and  to  attach 
to  the  heads,  pieces  furnished  with  spikes,  and  also  to  add  a  con- 
cave with  spikesj  thus  converting  the  machine  into  the  common  cy- 
linder thrashing  machine.  The  oeaters,  as  described,  are  claimed, 
and  also  the  converting  this  instrument  into  a  thrashing  machine  of 
the  usual  form,  by  the  alteration  above  indicated. 

We  do  not  recollect  having  seen  moveable  beaters  constructed  and 
attached  in  the  manner  above  specified,  and  think  this  therefore  a 
valid  claim;  the  second,  however,  we  think  altogether  equivocal,  as 
it  consists  merely  in  converting  the  original  machine  of  the  patentee 
into  one  for  which  he,  confessedly,  could  not  hold  a  patent. 


37.  For  a  Smoke  Preventar;  Levi  SilUman,  city  of  Albany, 
state  of  New  York,  July  20. 
This  smoke  preventer  is  an  iron  chimaey  cap,  ioteaded  by  its 
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pirticalar  constinctioD  Xa  preyen^  the  soioke  fr^m 
being  blowo  down  the  flue,  in  whatever  direction 
the  wind  may  be.  The  mode  bj  which  this  is  at- 
tempted to  be  accooipliahed  is  the  causing  of  the 
wind  always  to  strike  upon  an  inclined  planer  bj 
a,  which  it  shall  be  directed  upwards,  and  carry  the 
smoke  with  it  The  subjoined  sketch,  may  repre- 
sent one  of  the  iron  plates,  with  openings  at  a,  a,  a; 
the  lower  sides  of  these  form  the  inclined  planes, 
whilst  the  upper  sides,  with  dotted  lines,  are  unob- 
structed. 
Z]  Plates,  it  is  observed,  majr  be  fixed  in  the  flue 
-^  itself,  havine  the  required  inclination,  and  open- 
ings left  in  the  sides  of  the  chimney  will  then  serve  the  purpose  of 
the  proposed  cap. 

33.  For  on  improvement  in  Fire  Places,  called  **  the  inverted 
arch,  or  curved  mantle,  for  fire  places."  Elijah  Skinner,  Sand- 
wich, Straflbrd  county,  New  Hampshire,  July  20. 

This  is  intended  as  an  improvement  upon  a  plan  patented  by  the 
same  gentleman  in  April,  1822.  He  now  proposes  to  form  the  up- 
per part  of  the  fire  place  by  bending  iron  or  brass  plates,  long  enoopi 
to  retch  from  jamb  to  jamb,  so  that  they  shall  form  segments  of  cy- 
linders. These  are  to  be  fixed  with  the  concave  side  outwards,  tne 
convex  ndes  forming  the  front  of  the  throat  of  the  chimney,'  having 
the  same  canratare  which  Count  Rumford  prescribes  for  this  part. 
When  booses  are  newly  constructed,  it  is  proposed  to  form  these 
breast  pieces  of  cast  iron,  which  may  be  built  into  the  brickwork  and 
Arm  its  mpportf  UisteMd  of  the  ordinary  arch,  or  iron  bar. 

We  do  not  perceire  in  what  respect  this  is  an  improvement  upon 

imiiHti's  mode  of  construction.  ^ 


Bui 


30.  For  a  Cutting  and  Punching  Machine^  for  iron,  copper, 
hraas,  die.;  John  Shugert,  Pittsburgh,  Alleghany  county,  renn- 
sylvania,  July  20. 

This  raachme  consists  mainly  of  the  common  cutting^hears  work- 
ed either  by  a  double  or  single  lever.  That  side. of  the  shears  which 
rises  is  kept  in  Its  place  against  the  stationary  cutter  by  a  standard 
ia  the  bench,  which  standard  presses  upon  the  outer  side  of  it,  and  is 
capable  of  being  adjusted  to  it. 

The  punching  part  consists  of  a  punch  fixed  in  the  ,upper  shear, 
jast  m  front  of  the  cutters,  with  a  bed  piece  upon  the  bench  below 
mL  As  the  lever^  therefore,  forced  down  the  cutting  shear,  it  will 
cause  the  punch  also  to  operate. 

**  The  part  of  the  above  machine  which  the  inventor  particularly 
dums,  is  tht  post  and  slide  at  the  back  of  the  upper  frame,  and  the 
power  by  which  it  operates.''  And  we  think  that  this  is  claiming 
quite  enoufffa  in  all  conscience,  as  nothing  is  more  common  than  to 
allow  the  shank  of  the  upper  shear  to  rise  between  cheeks;  and  <'  the 
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power  by  which  it  op€rfttei«"  it  aniferttllj  employed  for  the  tame 
pvrpose.    What  has  become  of  the  punchiog  part? 

40.  For  a  Machine  for  Weighing;  James  S.  S^er,  city  of 
New  York,  July  20. 

Without  a  drawing  we  cannot  gire  a  precise  idea  of  this  machine, 
and  although  there  is  some  ingenuity  in  its  construction,  we  appre- 
hend that  It  will  not,  to  any  extent,  supersede  the  usual  process  of 
weighing,  and  shall  be  satisfied  with  giving  a  general  idea  of  it. 

The  weight  of  any  article  is  to  be  indicated  upon  a  flat  round  me- 
tallic plate,  which  is  suspended  vertically  by  a  clevis  and  ring  above 
it.  when  a  weight  is  hun^  to  a  hook,  pendent  from  a  clevis  which 
receives  the  circular  plate  in  a  slot,  and  allows  It  to  play  freely,  the 
plate  is  canted  on  one  side  in  a  degree  proportioneJ  to  the  weight. 
An  index  upon  the  plate,  which  turns  loosely  upon  a  pin,  and,  there- 
fore,  always  hangs  vertically,  points  to  figures  which  indicate  the 
weiaht. 

The  circular  plate,  and  the  loosely  pendent  index  for  pointing  oat 
the  weight,  constitute  the  claims. 

41.  For  a  Machine  for  making  Hooks  and  Eyes;  Jamea 
Stewart,  formerly  of  Montrose,  in  Scotland,  but  for  two  years 
past  a  resident  of  the  city  of  Boston,  in  the  state  of  Massachu- 
setts, July  20. 

This  is  a  yery  complex  machine,  but  it  is  perfectly  well  repre- 
sented in  the  drawing,  and  fully  described.  Machines  for  the  same 
purpose  are  in  use  in  different  countries,  and  how  this  may  compare 
with  those  before  known  we  are  unable  to  say. 

The  claim  made  is  to  the  combination  of  well  known  machines,  or 
elements  of  machines,  to  produce  the  intended  effect 


42.  For  •  a  Machine  for  preparing  Mortar  for  making 
Bricks;  Oran  W.  Seeley,  Williamson,  Wayne  county,  New  Yoik, 
July  20. 

'fhis  machinery,  in  its  general  structure,  resembles  some  others 
now  in  use  for  the  same  purpose.  A  circular  trough  is  prepared  into 
which  the  clay  is  to  be  put.  A  horizontal  shaft,  working  upon  an 
upright  in  the  centre  of  the  trough,  when  forced  round,  causes  wheels 
to  run  over  the  clay,  the  wheels  having  a  traversing  motion  to  an4 
from  the  centre.  The  arms  of  the  horizontal  shaft  have  each  a  screw 
cut  upon  them,  these  work  in  the  hubs  of  the  wheels,  and  cause  them 
to  traverse;  one  of  them  is  a  right,  and  the  other  is  a  left  handed  screw; 
in  consequence  of  which,  both  the  wheels  recede  from  and  approach 
the  centre  at  the  same  time.  Each  wheel,  instead  of  having  a  single 
rim,  has  four  rims,  or  sets  of  felloes,  supported  by  spokes  from  one 
common  hub,  the  advantage  of  which  is  manifest 

The  claims  are  to  the  right  and  left  handed  screws,  and  to  the  par- 
ticular construction  of  the  wheels. 
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4S.  Yor  an  improveiiient  in  the  defies  qf  fFheeb  far  RuU^ 
way  Carriages;  Roes  Wmans,  citj  of  Baltimore,  July  30. 
^See  spedficatioB.) 

44.  For  a  Zever  Power  and  Inclined  Wheel  fcr  Propelling 
Maekinerjf;  Peter  Wykoff,  Westfort,  Oldham  county,  Kentucky, 
JuljrSa 

Wc  have  here  the  ghost  of  Redheffer'n  perpetual  motion*  This 
sprite,  it  appears,  has  been  called  from  ^<  tne  yaaty  deep,"  or  else- 
vliere,  has  wandered  towards  the  west,  and  taken  up  its  abode  with 
tbe  present  patentee.  On  revisiting  our  country  he  has  evidently 
accpiired  more  confidence  than  formerly,  as  he  comes  forth  without 
^at  dis^Qise  with  which  he  was  enveloped  in  his  Redheffer  service. 

The  mcfined  whid  above  named,  is  a  vertical  wheet^  the  axis  of 
which  IS  horixADtal;  apoo  the  rim  of  this  wheel  a  kind  of  carriage  is 
to  he  placed,  which  carriage,  as  carriages  ou^ht  to  do,  rests  also 
■pon  wheels  of  its  own.     As  this  carriage  is  placed  about  forty-five 
degrees  from  the  apex  of  the  vertical  incaned  wheel,  the  tehicle  will 
itself  be  inclined  to  rundown,  and  fall  to  the  ground.    To  counter- 
act this  inclination,  a  strap  passes  round  a  whirl,  or  drum,  connect- 
ed with  the  carriage  wheel,  and,  inclining  upwards,  embraces  another 
whirl,  connected  with  ratchet  wheels  and  palls,  which  are  to  correct 
its  inclination  to  work  too  rapidljr.    To  this  system  of  ratchet  wheels 
and  palls  there  are  appended  various  other  contrivances  to  commu- 
nicate Ike  latent  motion  which  exists  in  the  inclined  carriage,  in  pro- 
portion to  Its  load,  and  which  for  its  development  requires  nothing 
more  than  to  cot  the  strap  by  which  its  inclinations  are  checked. 

To  the  corions  who  wish  far  further  information  upon  this  subject, 
we  can  oalj  give  a  reference  to  the  files  of  the  Patent  Office,  as  we 
liare,  oo  doobt,  already  said  more  about  the  afiair  than  will  accord 
with  the  inclinations  and  anticipations  of  the  invenior. 

45^  For  a  Compound  Revolver  for  Roping  Coilon;  Asa 
V^hitmaB  and  Joel  Baker,  Walpole,  Norfolk  county,  Maflsacbu- 
aetts,  July  20. 

This  is  a  very  ingeniously  contrived  ap|)aratufl,  and  one  which  we 
have  BO  doabt  will  accomplish  its  purpose  in  a  very  satisfactory  man- 
ner. The  patentee  states  that  it  is  not  only  more  simple  than  the 
ieastraments  in  common  use,  but  that  it  is  operated  on  with  much 
Uss  power,  is  more  readily  adapted  to  different  numbers  of  roping, 
and  is  easily  kept  in  repair. 

Avcthal  description  of  it,  without  a  drawing,  would  be  altogether 
anaatisfactory,  and  therefore  we  shall  not  attempt  it. 

iff.  For  an  improvement  in  the  Making  of  Pumps,  for  draw- 
ing water  from  welk;  Shadrach  W.  Allen,  pump  maker,  Ge- 
neva, Ontario  county,  New  York,  July  21. 
^  A  pimp  maker  ooght  to  know  bow  numps  have  been  made;  espe- 
rally  sadi  pampa  as  are  familiar  to  those  who  are  at  all  conversant 
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#tth  the  subjefei  A«,  however,  we  bate  lawjrert  wh^  have  acquir- 
ed but  Kttle  knowledge  of  law,  and  doctors  wh9  have  never  studied 
medicine,  we  maj  well  excuse  the  artisan  who  manifests  a  want  of 
learning  in  the  historj  and  progress  of  the  arts. 

Itie  pamp  before  us  has  two  barrels,  and  two  piston  rods,  worked 
bj  one  lever.  We  are  tekl  that  <<all  the  interior  is  of  metal,  ex- 
cepting the  lining  of  the  valves,  the  block,  and  a  part  of  the  lever," 
and  that  a  spring  passes  round  the  piston,  and  keeps  the  leather  co- 
vering quietly  pressed  against  the  chambers.  This  pump  the  patentee 
avers  is  superior  to  anj  other  now  in  use;  which  superioritv  results 
from  its  having  two  chambers  and  pistons  moving  alternatelj  in  op- 
posite directions,  thus  keeping  up  a  constant  stream.  He  sajs,  alsoy 
that  it  has  less  friction  than  the  common  pump,  and  will  deliver  more 
water  with  less  power  applied. 

If  there  is  a  common  fire  engine  in  Greneva,  the  patentee  may  see 
his  two  chambers,  pistons,  and  rods,  and  all  of  them  made  of  metali 
and  if  he  will  turn  to  an^  good  work  on  hydraulics,  he  will  find  that 
a  double  chamber  pump  is  no  novelty  in  its  application  to  other  pur« 
poses.  Although  he  does  not  specify  his  claims,  the  above  named 
are  the  points  most  prominently  noticed  in  his  description,  and  we 
infer,  therefore,  that  these  were  intended  to  be  the  subject  of  hia 
patent. 

47.  For  a  Thrashit^  Machine^  and  a  Horse  P&mer^for  ope^ 
rating  said  machine;  Nehemiah  P.  Stanton,  Syracuse,  Ononda- 
ga county^  New  York,  July  21. 

The  thrashing  machine  is  described  in  the  usual  terms,  applied  to 
this  instrument!  we  have  talked  about  the  different  parts  so  frequent- 
ly, that  we  are  tired  of  the  subject  There,  however.  Is  a  claim 
made  in  the  present  instance,  which  ia  to  **  the  uniting  beaters  and 
spikes  on  the  same  cylinder  with  the  cast  iron  concave  bed,  and  the 
sheet  iron  cap,  and  the  construction  of  the  dust  discharger. "  AU 
that  Is  said  about  the  dust  discharger  is,  that  ^*  there  is  a  feeding  ta- 
ble, with  a  throat  to  receive  the  grain,  and  directly  over  it  a  throat 
to  discharge  the  dust."  - 

The  horse  power  consists  of  a  large  horizontal  wheel  turned  by  a 
lever,  projecting  from  its  vertical  shaft;  this  is  geared  to  a  smaller 
wheel  which  turns  a  horizontal  shaft  carrying  a  drum  and  straps 
which  gives  motion  to  the  thrashing  machine,  or  to  any  other  machine- 
ry required  to  be  operated  upon*  So  far  all  is  according  to  the  well 
established  plan  of  sucii  machines;  the  novelty  of  this  horse  power 
consists  in  placing  the  wheel  work  under  ground,  and  allowing  the 
main  shaft  to  project  up  through  the  framing,  the  horse  walk  being 
above  them.  A  diamond  gudgeon  is  to  be  formed  on  the  top  of  the 
vertical  shaft,  to  receive  the  mortice  of  the  lever  by  which  tne  horse 
draws.  The  claims  relating  to  the  horse  power  are  to  the  running 
of  the  gearing  below  the  lever  by  which  the  horse  draws.  The  com- 
munications from  it  to  the  thrashing  machine,  by  bands,  ropes,  &c. 
&c.  &c.,  the  placing  the  lever  at  top,  and  the  diamond  gudgeon. 

This  patent  is  taken,  not  only  plainly,  but  confessedly,  for  two 
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tfmlinct  imcliiiKtY  fhe  appKcttion  of  the  hw%%  power  to  other  jMlr* 
poses  bein^  parttcaUrlj  notioed;  thej  ghoold,  of  coarse^  have  been 
the  oafagoct  of  two  patents;  fhe  clsims  to  the  two  are  separately  ^do 
IS  to  tmtk  nkSchtoK.  Bnt  independentlj  of  this  considerfttiooi  thero 
are  parts  oTesdi  of  the^saachines  daioiiedy  which  preserrt  no  noveHy 
wlnrtever. 


4&  For  uDBroveuients  in  the  Machinery  qf  the  Sieam  En^ 
'gintj  parts  of  which  may  also  be  applied  to  the  gates  of  wafter 
milk,  canal  locks,  dbc;  William  A.  Turner,  Washington  county, 
North  Carolina,  July  21. 

Hie  present  patentee  has  laboared  very  assidoossly  for  thenttain* 
uent  of  his  object,  as  we  haye  alr^i^dy  noticed  two  patents  obtained 
by  htm  within  abmiC  fbar  mdnths,  each  having  the  'same  end  in  view 
and  by  sseaas  very  similar.  The  first  of  these  is  noticed  at  p.  14, 
v^.  viti.  and  the  second  p.  112 in  the  same  volume.  The  specifi- 
catJon  before  as  extends  to  twenty-seven  closely  written  pages,  and 
to  as  Di^iny  of  drawings  and  references,  and  although  several  of  its 
propositions  now  made  bear  a  very  near  resemblance  to,  and  are  in- 
oenl  identical  with  those  in  the  patents  which  preceded  it,  there  are, 
of  coarse,  some  novelties  presented  to  us.  . 

TVe  propositions  relative  to  the  steam  enrine  are,  1st,  to  ascer* 
tatn  the  qaantitv  of  water  in  the  boiler.  2nd.  To  prevent  its  over- 
heating. Sd.  1*0  open  large  holes  for  the  escape  bf  steam  when-  ne- 
cessary, and  to  brce  a  considerable  quantity  of  water  into  the  boiler 
at  once.    4th.  To  cause  the  induction  valvesio  open  with  great  ease. 

We  on  give  no  more  than  a  brief  notice  of  these  various  proposi- 
ffODs/  tmd^  most  probably^  the  greater  number  of  our  readers  will 
wish  that  we  had  beea  still  more  brief. 

M  order  io  ateertam  the  quantity  of  water^  the  boiler  is  to  be  sm- 
pended  on  a  balance,  like  a  scale  beam,  or  it  is  to  be  contained  on  a 
mat,  bjr  which  both  it  and  its  contents  may  be  acvurateiy  woighed; 
there  being  an  radex  to  point  out  the  weight,  or  otherwise^ an  alarm  is 
to  be  ssoaded  as  it  ascends  by  becoming  too  light.  Thore  is  to  be 
an  apparatus  of  wheels,  &c.  to  move  the  indez  for  pointing  out  <  (ho 
weight;  or  when  the  boiler  is  uMule  to  float  in  a  shallow  box  con- 
tainiBg  walcr,  and  fittiea  into  it  water  tight,  a  tabe  is  to  extend  up- 
wards, to  we^  the  boder,  &c  bydroatatioaUyy  by  (he  ascent  Df 
water  from  the  reservoir. 

We  have  not  time,  and,  to  any  engineer  it  woaid  be  labour  lost, 
to  aaitaiadvert  on  the  absurdity  of  this  proposition;  not  on  account  of 
its  meduAicd  diffieulties  merely,  but  from  the  absolute  impossibility 
of  carryitt|itiato  effect  in  a  working  engine.  Besides  the  ascer- 
taiaing  of  the  actaal  weight  of  water,  the  boiler,  as  it  rises  by  its 
levity,  is  Io  let  go  a  damper,  to  check  the  fire,  and  at  the  same  time 
io  open  certain  apertures,  which. are  to  |Kmr  water  on  the  fuel. 

Tofreoinioverhealingy  the  inside  of  ihe  boiler  and,flues«  in  con- 
tact with  water  and  steam,  are  to  be  jcoated  with  such  metal  as  may 
he  fiEwad  least  apt  to  rust    This,  of  cooae,  must  be  silvertgohl,  or 
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pUttnam;  how  this  liniDc  is  to  effect  the  parpoie,  we  do  not  perceiTe. 
Tabes  are  to  pass  eatirdy  through  the  interior,  and  the  top  and  bot- 
tom of  the  boiler;  in  these  tabes  plugs  of  fusible  metal  are.  to  be  in- 
serted near  to  their  lower  ends:  rods  are  to  extend  down  these  tubes 
and  rest  upon  the  fusible  metal,  and  when  this  compound  melta,  the 
.  rods  are  to  descend,  and  pull  down  levers  which  shut  the  aforesaid 
damper,  and  open  apertures  admitting  a  shower  to  fall  upon. the  fire. 
To  open  large  openings  for  the  escape  of  steam^svmW  valves  are  to 
be  provided,  which  are  to  act  upon  certain  doors,  and  thus  open  large 
holes,  for  the  discharge  of  the  steam,  and  thej  are  at  the  same  time,  - 
like  the  other  contrivances,  to  close  the  damper,  and  to  open  the 
holes  which  are  to  deluge  the  fire.  We  were  about  to  give  some 
idea  of  the  method  bj  which  the  steam  issuing  from  the  small  valves, 
is  intended  to  open  the  large  doors  alluded  to,. but  it  would  require 
too  manj  words,  and  we  must  spare  ourselves  and  our  readers  ihis 
trouble;  referring  those  who  wish  to  know  all  aboat  it  to  the  specifi- 
cation. We  must  also  take  the  same  course  as  regards  the  easj 
opening  of  the  valves,  and  the  application  of  the  same  principle  to 
the  ^tes.o(  water  mills,  and  to  the  locks  of  canals.  Like  the  former 
patents  of  this  gentleman,  his  propositions  are  made,  without  speci- 
ijing  those  parts  which  are  new;  and  the  same  thin|p  arcTin  some 
instances  proposed  in  each  of  his  patents.  Most  of  his  contrivances 
it  is.  true,  have  the  merit  of  novelty;  we  wish  that  we  were  able  to 
add,  and  of  utility. 

40.  For  Fastenings  for  Doors  and  Windowsj  James  R.  Post, 
dtj;^of  New  York,  July  21. 

This  fastening  is  a  spring  bolt  A  tube  is  to  be  provided  which 
will  receive  the  bolt;  a  spiral  spring  is  to  be  put  into  this  tube,  and 
thb  bolt  then  passed  in  over  it.  In  the  edge'  of  the  lock  rail  of  a 
door,  or  the  rail  of  a  sash,  a  hole  is  to  be  bored,  to  admit  the  tube 
with  its  bolt.  Knobs  are  to  be  applied,  to  force  the  bolt  back:  for 
this  purpose  a  slot  is  left  in  the  tube,  and  a  screw  hole  made  in  the 
bolt;  a  corresponding  mortice,  or  opening,  must,  of  course,  be  made 
in  the  rail,  through  which  the  knob  may  be  screwed  into  its  plate, 
and  fly  backward  and  forward. 

50.  For  an  improvennent  in  machinery,  called  the  Cireufar 
Wedge;  Silas  Underwood,  Hardwick,  Caledonia  county,  Vermont, 
July  22. 

The  so  called  circtdar  wedge^  here  patented,  is  no  more  thfin  the 
common  eccentric,  so  generally  applied  to  machinery.  We  are  told 
that  it  is  a  complete  substitute  for  the  crank.  It  is  represented  as 
applied  to  a  saw  mill,  and  also  to  the  beaters  of  a  falling  mill.  Were 
It  new,  it  would  be  no  improvement  as  applied  to  the  former,  and  if 
used  to  move  the  latter,  it  would  be  but  a  poor  affair.  Has  the  pa- 
tentee lived  in  the  present  day  without  seeing  his  circular  wedge  ap- 
plied to  the  opening  and  closing  of  the  valves  of  a  steam  engine? 

5L   For  an  improved  MeialUc  Mould  for  casting  Butt 
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flSi^et;  Jonas  Kendall,  jr,  WatertowD>  MiddleBex  coontj,  Gqh* 
necticut,  July  21. 

A  metallic  noold  suitable  to  receive  the  tnetal,  is  made  in  two 
parts;  these  are  to  be  fixed  opposite  to  each  other  within  double  le- 
xers, which  open  and  close  like  tongs.  The  moulds  are  held  together, 
the  metal  poured  in,  aiKl  on  liberating  them,  a  spring  between  the 
leters  separates  the  two  parts,  and  a  pin  forces  the  cast  piece  out, 
bcTiire  it  has  time  to  cool,  so  as  to  haraen  or  break. 


52.  For  a  Thrashing  Machine;  BeDJamin  Balcb,  and  Luke 
Webster,  Sweden,  Monroe  county.  New  York,  July  22. 

The  claim  made,  is  to  the  placing  the  iron  beaters  which  surround 
the  cylinder  in  an  oblique  direction,  alternately  sloping  different 
ways.  The  object  proposed  by  this  arrangement  has  been  repeatedly 
effected. 


5&  For  a  Machine  for  Cutting  Dye  Woods;  Merrit  Hurd, 
iluffosta,  Oneida  county*  New  York,  July  22. 

Inefe  is  a  part  of  this  machine,  which,  in  the  specification,  is  called 

a  cylinder;  but  it  is  in  fact  the  frostrum  of  a  cone:,  one  of  its  ends  is 

six,  the  other  ten  inches  in  diameter,  and  eight  in  length.    This  part 

is  made,  of  cast  iron,  about  five-eiffhths  of  an  inch  thick,  and  with  a 

Head  or  bottom  to  the  smaller  end ;  through  this  passes  a  horizontal 

abaft,  by  which  it  is  made  to  revolve.  A  longitudinal  mortice,  like  the 

mouth  of  aplane,  is  made  to  receive  the  iron  which  i^  to  cut  the  dye 

wood,  the  chips  from  which  pass* through  to  the  inside  of  the  cone, 

and  fall  out  from  its  open  end.    There  is  a  rest  provided  to  sustain 

iht  wood  to  be  cut;  and  a  weighted  arm  upon  the  shaft,  to  operate 

as  a  fly  wheei,  to  ^ive  momentum  to  the  cutter. 

Hiere  is -no  claim  made,  the  ^neral  construction  of  the  machjne 
being  considered  as  new.  It  is  certainly  simple,  and,  we  have  no 
doobt,  effective. 


54.  For  an  improved  Conn  Plough;  Nathaniel  Ethridge, 
George  Heath,  and  Ira  Glynn,  Little. Falls,  Herkimer  county, 
New  York,  July  23. 

This  is  a  plough,  which  consists  of  several  parts,  which  ar^  made  to 
shift,  in  order  to  adapt  the  instrument  to  the  respective  purposes 
whidk  it  is  designed  to  answer,     rji 

"When  the  plough  is  used  for  raging  and  hilling,  it  has  a  mould 
board,  whidi  is  double,  throwing  the  earth  equally  each  wav,  and  a 
chip  wi&  double  wings.  There  is  also  an  instrument  called  a  dra^, 
which  is  sometimes  connected  to  the  plough  by  suitable  irons.  This 
is  used,  for  example,  in  the  first  hoeing  and  weeding;  the  mould 
bsanl  being  removed,  but  the  share  and  chip  remaining  in  their 

£  laces.  The  drag  operates  as  a  harrow,  or  rake;  it  consists  of  two 
irs  of  iron,  standing  obliquely  to  each  other,  their  wider  opening 
being  towards  the  plough,  and  furnished  with  teeth  which  drag  upon 
thegioimd. 
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Tb«  cUiros  are  Iq  tk«  <^bip  with  itonbU  m^i)  the  do«bU  SAvid 
board,  made  to  take  off*;  and  the  cast  iron  harrow,  or  drag. 

55.  For  a  Thrashing  Machine;  Jacob  Redifer^  PhiladelpIiU 
county,  Pennsylvania,  July  25. 

The  parts  of  this  thrashing  machine  are  the  same  with  those  most 
frequently  described |  the  position  of  the  hollow  segment  is,  howevet^ 
diflferent  from  that  usually  adopted,  as  it  i»  placed  directly  over  the 
nvolvins;  beaters,  or  cylinder.  The  feed  t>oard  is  inclined  upwards, 
to  that  the  straw  may  pass  over  the  cylinder,  and  under  the  segment 
which  has  a  cap  to  retain  the  grain.  The  cylinder  roust,  of  course, 
revolve  in  a  direction  the  reverse  of  most  of  those  used;  and  the  f^rain 
and  straw  are  to  be  delivered  in  front,  a  little  above  the  axis  of  the 
cylinder.  A  rack  oT  wood,  or  wire  work,  extends  from  the  front  of 
the  machine  in  an  inclined  direction,  to  carry  the  straw  out  of  the 
way,  and  allow  the  grain  to  fall  through. 

The  claims  are  to  the  position  of  the  feed  board,  with  its  highest 
•od  towards  the  cylinder;  and  to  the  rack  in  front  of  the  machine. 
Our  impression  i9  that  the  claim  to  the  latter  is  of  doubtful  validity, 
as  there  are  machines  patented,  which  thrash  and  winnow  at  the  same 
time;  the  grain  and  chaff  falling  through  a  rack,  or  screen,  in  front, 
and  being  then  operated  upon  by  fans. 

56.  For  a  Thrashing  Machine^  for  thrashing  rice,  and  other 
amall  grain ;  Samuel  Rogers,  Ashville,  Buncome  county.  North 
Chroiina,  July  28.     . 

The  only  difference  which  we  discover  between  this  and  the  great 
number  or  thrashing  machines,  consists  in  the  ease  with  which  the 
patentee  avers  that  it  operates;  for  although  it  is  precisely  like  many 
others,  he  declares  that  it  may  be  wprked  with  half  the  power  usually 
found  requisite.  The  **  wh^  and  because"  are  not  given,  nor  is  there 
any  part  designated,  or  claimed,  as  new. 

57.  For  a  Brick  Press;  Thomas  A.  Fricks,  Harrisonburg, 
Roekingham  county,  Virginia,  July  39. 

There  is  nothinjj;  very  special  in  the  construction  of  this  press,  to 
mark  its  superiority  over  others  previously  in  use.    The  brick  is 

t laced  in  a  double  mould,  which  is  then  slid  to  its  place,  when  a 
sver,  attached  to  the  lower  framing  of  the  press,  is  forced  down, 
and  brinn  a  piston  to  bear  forcibly  upon  the  brick;  as  this  lever  is 
brought  down,  it  acts  upon  anoitier,  which  raises  the  brick  to  the 
top  of  the  mould.     No  claim  is  made. 

58.  For  improvements  in  the  Machinery  for  Cleaning  Rags^ 
used  in  Paper  Making;  George  Carriel,  Manchester,  Hartford 
county,  Connecticut,  July  37. 

A  common  screen  for  cleaning  rags,  used  either  with  or  without 
pins,  or  knives,  is  to  have  wings,  composed  of  thin  pieces  of  wood 
or  metal  aiBxed  upon  its  outside,  and  extending  from  end  to  end,  in 
t)rder  to  create  a  wind  by  their  motion.    This  screen  is  to  be  placed 
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tt  &  iVMd  GiM»  «  chest*  ft  Kttle  iMger  than  itself*  Aq  opviiDg  is 
left  ftloDg  the  whsle  length  of  this  chest;  which  opening,  if  the  screeo 
be  fear  teet  in  diameter,  maj  be  about  sixteen  .inches  wide.  The 
^hole  should  be  in  a  large  enclosure.  The  rapid  piotiop  of  the  cylin- 
der will  carrj  the  dust  through  this  opening.  The  improvements 
ckimed  are  the  use  of  the  wings,  as  describeo^  and  the  case  with  the 
•peoii^  fot  Qu^ryiog  off  the  dust* 

59.  For  an  improvement  in  the  Running  of  Siones /or  Flour 
Milb;  JohB  Clyde,  Fallowfidd,  Grav^ford  county,  Pennsylvania, 
Jiily27. 

The  object  of  this  patent  is  to  secure  the  particular  construction 
of  the  sfRndfe,  and  the  step  in  which  it  works.  The  upper  stone  is 
to  be  the  nmner,  the  spindle  beiqg  fix^d  in  it  for  that  purpose,  and 
extending  above  to  a  piece  of  timber  in  which  its  upper  end  revolves. 
A  boll  ofiron  extends  throush  the  lower  stone.  The  upper  end  of 
this  iron  bolt  is  hollowed  out,  aind  forms  a  step  for  the  running  spin- 
dle; it  is  fitted  so  tightly  in  the  stone  as  to  be  raised  by  a  hand  pole, 
attached  to  the  bridge  tree,  and  to  be  lowered  by  the  weight  of  the 
upper  stone.  The  stone  is  to  be  propelled  by  a  whirl  on  its  top,  with 
an  openiDg  over  the  eye.    The  claim  is  to  the  spindle  and  step. 

CO.  For  a  Btt  House^  and  the  Cultivation  of  Bees;  Philip 
Munch,  PutBam,  Muskingum  county,  Obk>,  July  27. 

The  bee  house,  ten  and  a  half  feet  long,  and  four  feet  df  ep,  may 

oontain  three  different  apartments..    It  is  proposed  to  place  the  front 

of  the  house  towards  the  east.    The  house  is  to  stand  upon  legs,  con- 

nsting  of  timber  properly  framed  together.    The  roof  is  to  elope 

hact,  and  each  of  iht  compartments  is  to  be  furnished  with  a  door, 

two  feet  longj  and  two  feet  wide,  to  allow  of  puttine  a  hive  into  it. 

This  door  nay  be  furnished  with  a  pane  of  ^lass.     The  apartments 

are  to  be  closely  planked  without  and  within.    Openings  are  to  be 

left  in  front  for  the  entering  of  the  beesj  and  ledges  placed  along  for 

sheltering  them,  and  for  them  to  alight  on.    When  a  hive  of  bees  is 

placed  in  one  of  the  compartments,  the  top  of  the  hive  is  to  be  gently 

removed  with  theproper  precautions.     The  rooms,  or  compartments, 

are  cleated  ronnd,  to  sustain  small  sticks,  which^  with  the  cleats, 

support  the  comb  which  th^  bees  will  eventually  build  around  the 

hive,  and  on  to  the  sides  of  the  compartments.    The  hive  is  to  be 

Tused  from  the  floor  by  a  block  under  each  corner,  to  allow  a  free 

psMage  for  the  bees. 

A  swarm  of  fresh  bees  may,  if  preferred,  be  put  in  without  a  hive; 
the  peat  object  being  to  give  them  abundant  room,  that  they  may 
not  he  compelled  to  swarm,  as  from  a  common  hive.  By  thus  giving 
tbea  ample  space,  it  is  said  that  many  advantages  are  secured 
Svanoa  oflea  perish  from  their  swarming  late  in  the  fall,  which  this 
plan  preFeots;  the  practi.ce  of  killing  the  bees  is  rendered  entirely 
nooccesiarf,  ^%  the  comb  may  be  cut  out  at  any  time  when  it  may 
be  waited  for  nae,  e^iecially  in  winter;  the  bees  having  ample  room, 
will  have  no  inelinatiim  to  swam,  and  will  thercfore  collect  honey 
mack  more  rapidly  than  usual. 
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«r  iilriting  l^ver,  which  tcts  Qfron  the  pro^rMSiTe  leTers,  or  togtie 
Jwnt;  th«  arrangement  of  the  machiBerj  beiag  aaeh  as  to  eauselnie 
to  be  done  in  nearly  a  direct  line.  It  would  require  a  drawing  to 
Explain  the  preciae  mode  of  effecting  it,  botthe  skitfiil  machiniat  will, 
probabljr,  -catch  the  ^neral  idea  from  a  short  description.  The  lever 
with  which  the  pull  is  made,  has  two  projepting  ^eces  at  the  head 
•f  itt  giving  it  somewhat  of  t  T  form;  in  one  of  these  projecting 
pieces^  thepe  is  a  friction  roller  which  bears  against  the  face  of  a 
piece  of  metal,  which  may  be  cast  with,  or  attached  wilMn,  the 
(rime^  or  cheek,  of  the  press.  The  opposite  projection,  through  the 
intervention  of  a  jointea  lever,  forces  tne  pitman  forward,  upon  the 
progressive  levers.  We  think  the  arrangement  a  very  good  one,  and 
are^l  tinprovement  on  tbii'^artt>f  the  printing  press. . 


BpsoTPicATioirs  or  Amebic w  PXTSirrs. 
Sptdficaiion  of  a  patent  for,  a  Hydrostatic  Safety  Valve  for  Steam 
Boilers.  Granted  lo  Thomas  Ewbank,  ct/y  of  New  York^  J3lugu9t 
2r»  18S2. 

PPith  a  Cof^erplate, 

To  all  whom  it  mav  concern,  be  it  known,  that  I,  Thomas^Bw- 
bank,  of  the  city  of  New  York,  have  invented  a  new  safetv  valve, 
for  the  boilers  of  steam  engines,  which  I  denominate  the  hydrostatic 
safety  valve,  and  that  the  following  is  a  full  and  exact  deacrip* 
tion  thereof. 

The  form  of  my  safety  valve  may  be  the  same  as  that  ordinarily 
used,  namely,  a  truncated  cone^  instead,  however,  of  being  pressed 
downwards  in  the  usual  way,  it  is  pressed  upwards,  by  the  wejight  of 
a  column  of  water,  mercury,  or  other  fluid. 

In  the  accoropanjing  drawing  those  parts  which  are  similar  in  the 
different  jBgures  are  represented  by  the  same  letters. 

Fig.  I'represents  a  section  of  the  vessels  by  means  of  which  the 
hydrostatic  pressure  is  made.  A,  is  an  inner  cylindrical  vess.el» 
which  may  be  open  at  top,  but  is  closed  at  bottom.  This  is  placed 
withiira  second  vessel,  B,  which  is  to  contain  water,  or  other  fluid, 
by  which  the  pressure  is  to  be  made.  It  is  evident  that  when  the 
vessel  A  is  placed  withia  the  vessel  B,  and  water  is  poured  into  the 
cavitj  between  them,  A  will  be  pressed  upwards  with  a  force  propor- 
tioned to  the  area  of  the  bottom  of  A,  and  the  altitude  of  the  fluid  in 
the  cavity.  C  is  a  shallow  vessel  in  which  B  stands,  and  is  intend- 
ed to  receive  any  fluid  which  may  escape  from  B.  D,  E,  F,  are 
cocks  placed  in  B,  to  regulate  the  height  of  the  fluid,  and  conse- 
quently to  graduate  the  pressure;  say  to  50,  40,  30,  and  20  lbs.  to 
the  square  inch.  G  is  a  disk  of  wood,  or  other  light  material  intend- 
ed to  stiffen  the  bottom  of  A.  and  which  may  also  serve  to  receive 
the  lower  end  of  the  valve  roo,  each  end  of  which  passes  into  cavi- 
ties without  the  use  of  joints  as  ordinarily  made.  . 
'  Rg.  it  isa  leotion  of  the  valve  in  action.    H,  H,  is  i  tube,  one  or 


Digitized  by 


Google 


Ewbahk's  ifydrasMic  St^tty  Valve.  ,  65 

both  endi  tf  which  open  into  the  boiler  at  I,  I.  The  inverted  TiWe 
seat  is  seen  at  J  in  the  upper  part  of  this  tube.  SL,  K,  are  ledges  to 
support  the  hydrostatic  apparattts- above  the  boiler.  A  piece  of  plank, 
or  other  bad  condoctor,  is  usually  first  placed  upon  the  ledges.  The 
valve  L  is  drilled  deeply  on  its  lower  side,  to  receive  the  rod  M,  the 
lower  eod  of  which  reste  on  G* 

Fi^.  3,  is  a  perspective  view  of  the  whole  apparatus,  the  gradua- 
tioo  bf  mesas  of  the  corks  being  represented  bj  figures. 

As  the  steam  in  blowing  off  passes  downwards,  I  usually  place  a 
coreroo  the  Tessel  A,  as  shown  at  N,  Fig.  4.  A  hole  left  in  the  cen- 
tre of  this  caver  allows  the  rod' to  play  through,  and  a  collar,  0,  form* 
ed  Qpon  the  rod  may  cover  the  holes. 

Fig.  4,  represents  a  valve  in  its  usual  position,  this  section  shows 
two  holes  drilled  through  the  valve  at  P,  P.  I  intend  sometimes  to 
diiU  anamber  of  such  holes,  to  prevent,  or  lessen,  that  adhesion  which 
is  known  to  men  of  science  as  having  been  described  by  Mr.  Clement 
The  same  provision  is  shown  at  Fig.  5.  These  holes  I  intend,  in 
some  instances,  to  connect  together  by  turning  grooves  on  the  face 
of  the  vaJve,  removing  a  portion  of  metal  between  them. 

Bj  iikt  arraogement  here  described,  the  daneer  which  arises  from 
ovenoading  the  safety  valve  is  entirely  obviated,  or  rendered  so  diffi- 
cnlt.  and  so  palpable,  if  attempted,  as  to  afford  complete  security  on 
this  seore. 

I  have  thas  ^ven  particular  exemplifications  of  the  principle  upon 
which  my  improved  valve  operates,  not,  however,  intending  to  con- 
fine mpelC  to  the  precise  arrangement  herein  set  forth,  as  this  may 
be  variously  modined,  whUst  the  general  principle  remains  unchang- 
ed. 

What  I  ciaiin  as  mj  invention  is  the  employment  of  hydrostatic 
pressvre  io  close  the  ufety  valve;  the  using  of  the  valve  in  the  re- 
▼erKd  position;  the  passing  the  ends  of  the  valve  rod  into  cavities 
prepared  to  receive  them  without  the  use  of  joints;  and  the  drilling 
of  holes  through  the  valve,  as  above  described,  in  order  to  prevent 
adhesion. 

Thomas  Ewbakk. 

Rtferenees  to  the  Plate. 

Pig.l.  Section.  A,  the  inner  cylinder  closed  at  bottom.  B,  outer 
cylindrical  vessel  containing  the  water.  B,  lower  vessel  to  receive 
the  wute  water  from  B.  D,  £,  F,  cocks  to  regulate  the  height  of  the 
water. 

Fig.  2.  Section  of  the  valve  in  action.  H,  H,  tube  opening  into 
the  boiler  at  1, 1.  J,  inverted  valve  seat.  K,  K,  ledges  or  brackets 
which  support  the  apparatus.    L,  valve.    M,  valve  rod. 

Fig,  3.  £xterior  view.  The  numerical  figures  exhibit  the  gradua- 
tion bj  means  of  the  cocks. 

Fig.  4.  Section,  showing  N  a  cover  to  the  middle  vessel,  and  0,.a 
collar  on  the  valve  rod,  to  prevent  the  steam  entering  it;  holes  are 
also  shown  u  drilled  through  the  valve  to  prevent  adhesion.    These 
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are  ttlaotlimrii  it  P,  P,  Fig.  5,  where  the  vaWe  is  in  lt»  erttiiiary  p6- 
tition.. 

F^.  6.  In  this  figure  the  dotted  lines  show  how  a  tube  majr  be 
placed  to  direct  the  steam  upwards. 

Fig.  7  shows  a^lass  tube,  substituted  for  the  graduating  eotiks. 
This  tube  communicates  at  bottom  with  the  water  in  the  ?essetent 
is  open  at  top,  is  graduated,  and  protected  b^  a  metallic  case,  with 
a  slat  its  whole  length  to  allow  the  heiglU  of  water  to  be  seen,  the 
graduations  being  made  either  on  the  tube  or  its  casing. 


Remarks  by  the  Patentee. 

The  defects  iui  and  abuses  of,  the  ordinary  safety  valve,  which  I 
h'avo  attempted  to  avoid  in  this,  are, 

1st  ThefacUUy  of  overloading  tV,  and  that  to  any  e«len<«— -This 
defect  is  greatly  diminished,  if  not  entirely  obviated,  in  the  hydro- 
static vaWe;  for  when  the  extreme  force  of  steam  intended  to  be 
used  in  a  boiler  is  determined,  the  diameter  of  A,  and  depth  of  B, 
are  regulated  to  the  pressure  required,  so  that  vhen  the  cavity  be- 
tween them,  \%  filled  with  water,  (or  whatever  fluid  they  ase  design- 
.ed  for,)  the  amount  of  pressure  on  the  valve  is  tlien  at  its  maximum: 
it  cannot  be  increased:  consequently,  the  elastic  force  of  tliesteatti 
can  never  rise  higher  than  is  sufficient  to  open  the  valves  against  that 
pressure. 

The  cocks  are  merely  to  ascertain,  if  desirable,  the  forcesf  tite 
steam  when  below  its  maximum. 

2.  Tlie  strength  of  steam  required  to  open  the  common  valve  can- 
mi  accurately  be  ascertained.  This  arises  from  several  causes,  as 
the  friction  of  the  lever  and  connecting  rod  joints;  which,  from  rust, 
&c.  is  often  considerable,  and  cannot  be  exactly  calculated,  beoaose 
not  uniformly  the  same;  the  mode  of  raidng  the  valve  bv  She  /etrer, 
which  has  a  tendency  to  draw  the  top  of  it  towards  the  fulcrum,  and 
to  move  its  spindle  in  an  opposite  direction  to  one  side  of  the  hole 
in  the  guide  piece,  against  which  it  rubs;  uniting  the  valve  to  the 
lever  by  bolts  through  the  connecting  rod,  increases  the  evil,  because 
the  necessary  play  of  these  bolts,  and  the  wear  of  the  holes,  prevent 
the  true  centre  of  pressure  from  being  always  precisely  on  the  centre 
of  the  valve;  consequently,  the  steam  cannot  raise  it  perperidicular- 
ly,  but  will  influence  it  in  an  oblique  direction,  towards  that  side  on 
which  the  external  pressure  is  greatest;  this  will,  of  course,  move  its 
spindle  in  a  contrary  way  when  it  binds  itself  apinst  the  guide  piece 
as  above  cnentioned.  Its  resistance,  in  such  circumstances,  will  in- 
crease with  the  increasing  force  of  the  steam. 
^  In  the  hydrostatic  valve  the  whole  of  these  defects  are  avoided. 
The  bolts  and  leverare  not  used  at  all;  and  the  rod  which  commu- 
nicates to. the  valve  the  pressure  against  it,  being  tapered  at  its  ends, 
presses  only  on  its  central  points  in  countersurik  holes;  one  on  the 
under  side  of  the  valve,  and  the  other  on  a  piece  of  iron  or  brass 
attached  to  the  bottom  of  vessel  A.    There  Is  no  friction  in  obtaio- 
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iag  ttie  pm^nre  oa  this,  valfe*  «Qd  nothiqg  to  prjeve^nt  the  aiteum 
fri^m  OfKBing  il  ia  a  perpeodioular  direotioa*  U.  la  left  freely  to  it3 
in&ttfioce. 

The  mnmau  9fpreM9urt  apon  it  ia  also  venr  aimpljy  and  most  ac- 
ematclj  aiade  Ilbowd,  even  to.  the  fraction  </  an  ounce;  thus,  wh^Q 
the-TaJfe*  rod,  aod  veaaela,  are  in  their  places,  water  ia  poured  into 
B  till  it  riaea  to  the  brim;  then  by  disconnecting  theuvalve  from  its 
Beat,  and  ailowiiig  the  water  to  act  freely  on  the  inner  vessel,  this 
▼cskI,  a,  will  inatantlj  rise,  from  the  preasare  Qf  the  water  in.B» 
Weighta  are  then  pot  ioto,  (or  upon,)  A,  aofficient  tp  sink  it,,till  the 
water  riaea  to  the  brim  of  fi,aa  beforehand  the  aiponnt  of  these  will 
be  the  ipreateat  preaaare  which  can  be  obtained  bj  it  against  the 
vaWe.  In  patting  iuthe  weiahts  it  will  be  found  that  when  the  water 
ha»  riaen  near  to  the  top  of  B,  the  addition  of  one-fourth  or  one-half 
of  an  oaace  wai^t,  will  very  aenaibly  affect  it.  The  ai^me  methofl 
flwr  be  taken  in  aacertAiniog  the  position,  of  the  cocka. 

in  one  of  ti»ese  valvea^  which  I  ha?e  had  in  us&for  several  months* 
the  actioB  has  been  anrpriaingly  acQoratetaQd  L  am  notaware  of  any 
deficjeocj  in  it  whatever.  I  have  frequently-found  that  wh^n  the 
steaaa  hea  lisea  hig^  eooiigh  just  tp  open  it,  a  wine.glass  qf  water 
poared  into  B,  (if  not  filial  at  the  time,},  would  inatantly  close  iti 
The.diameter  of  Aia  thirteen,  aqd  depth  of  B  twelve  ipchea.  They 
aie.made  of  aixteeQ  oniic.e  copper,  and  wliap  B  is.fiUed  with  ifaten, 
the  praaaixre  on  the  valve  ia  fifty  pounds. 

S.  After  the  maximum  atrength  of  ste/sm  ijntepded  to  be  used,  ia 
determined,  great  caution  ia  nect^asary  in  adjus^ns;  the  ^oi^imoii  valvct, 
that  no  more  than,  the  relative  pressure  be  permitted  to  act  upon  it;. 
jmt  tbmee  Is  reason  to  believe  that,  in  many  qaaes,  nothing  more  is. 
caJcaialed  tb^n  the  mere  weight  on,  the  lever;,  the  weight  ofthe  valve 
itself,  the  rod,  bolta,  and.  lever,  not  being,  taken  into  thei^ccoui^t  at 
a//,  ailhoogh  their  aoited  we^t  amy  be  of  much  importance,  espe- 
cially on.  amall  vaivea.  But,  in  soma  instances,,  wheu  they  h^ve  been 
taken,  into  the  account^  (as  the  foreman  of  aa  engine  bctpry  inform- 
ed me,)  they  were  only  weighed  tiMther,  be/pre  being  fired  in  their 
plactM.  That  thm  ia  a  material  oversight  is  evident,  siuce  iheir  weight, 
and  (he  power  which  they  exert  on  a  valve  when  fitted  to  their 
placeiy  are  eseentiaUy  difiec^t;  thus,  a  rod,  valve,  lever«  aud  bolts. 
beJoegiog  taa  boiler  I  have  in  use,  w«igh  togetb^''  only  fouir  pounds,. 
hat  when  in  their  pieces,,  the  preaiure  of  the  levef  on  the  vajve,  u. 
u^varda.  of  twelve  pounds^  and  as  its  area  iabut  1.5  inches,  there 
iaa  presaere  on  it,  6^ore  any  weight  whatever  is  placed  on  theleoer^ 
of  aserethan  eight  pounds  on  the  square,  mhl  an  aoM^ont  of  loo 
great  importance  to  be  overlooked,  and  more  eapeciallv  wh^re  mer- 
cnria/  gaaem  are  not  used  to  correct  any  erior^  of  the  lever. 

In  the  hydroalatic  valve  it  wiU  be  seen  that  all  inaccuracies  and 
cwmquent  danger  from  these  louraea  are,  wholly  prevented  by  tia 

4.  Tbo  common  nlva  when.  op^M  ^J  ^  ^V^*^  ^^  ^^?^^^  ^V 
be,  end  efiten  i^  impitmedy  cloa^  before  that  a»c€iis.  ^  dvchargcd, 
either  bj  inereamng  the  weight  on  the  lever,  or  moving  it  further 
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from  the  fulcrum;  (and  in  this  manner  the  pressure  on  the  common 
▼alve  may  be  increased  indefinitelj,  at  the  pleasure  of  the  attend- 
ants,) but  the  hydrostatic  valve  cannot  be  closed  at  all  till  the  steam 
has  subsided  to  its  prescribed  force,  when  it  will  shut  of  its  own  ac- 
cord. Indeed  the  steam  must  subside  a  little  behw\\%  extreme  force 
before  the  valve  can  be  closed  again,  because  by  its  opening,  the  Tea- 
sel A  is  depreAed,  which  expels  a  portion  of  the  fluid  out  of  B,  and 
the  pressure  on  the  valve  is  therefore  diminished  in  proportion  to  the 
•quantity  of  the  fluid  so  expelled. 

5.  Common  safety  valves  are  generally  made  so  as  to  be,  when 
closed,  level  with,  oV  a  little  above  the  tops  of  their  seats;  in  conse- 
quence of  which,  when  opened,  steam  issues  from  them  in  nearly  a 
horizontal  direction;  and  **as  a  strong  current  of  air  will  be  created 
by  the  velocity  of  the  steam,  and  will  pass  off  with  it,  the  surround- 
ing air  will  follow,  and  in  its  course  will  impinge  on  ^e  valve,  and 
cause  a  pressure:"  but  if  the  seat  be  made  to  project  two  or  three 
inches  above  the  closing  part  of  it,  and  incHne  a  little  inwards  at  the 
top^  and  is  of  sufficient  diameter  to  allow  the  steam  to  escape  freely 
between  its  sides  and  the  periphery  of  the  valve,  the  steam  would 
then  issue  in  a  column  directly  over  it,  and  so  prevent  the  influence 
of  any  atmospheric  pressure  whatever. 

To  derive  the  greatest  advantage  from  this  principle  is  the  design 
of  drilling  a  number  of  holes  all  round  the  closing  part  of  the  valve; 
which  holes  terminate  on  the. top  in  a  direction  towards  the  centre. 
When  it  is  opened,  steam  wilt  pass  through  these  openings  in  a  quan- 
tity sufficient  to  destroy  any  partial  vacuum  that  could  be  formed 
upon  it  by  the  lateral  escape  ot  the  steam.  These  holes  may  be  ad- 
yantageously  united  by  a  groove  turned  around  it,  through  them.  It 
is  not  material  that  the  valve  should  be  tight  to  its  seat  on  both  sides 
of  this  groove;  if  it  is  so  on  that  next  the  boiler,  it  will  be  sufficient. 

The  want  of  uniformity  in  the  construction  of  safety  valves,  chiefly, 
induced  me  to  propose  these  holes,  to  avoid  any  possible  effect  from 
steam  forcibly  escaping  from  a  small  orifice,  under  a  valve  or  disk,  in 
a  radiant  or  star  like  form,  as  discovered  by  Mr.  Clement.  In  very  flat 
calves,  which  overhang  their  seats^  and  such  there  are,  these  holes 
may  be  serviceable;  at  the  same  time,  I  think  it  doubtftil,  whether  a 
properly  made  conical  valve,  whose  orifice  is  very  little  less  than  the 
▼alve  or  disk  itself,  would  be  much  benefitted  by  them,  except  so  far 
as  they  lessened  the  area,  and  adhesion  to  that  amount,  and  what 
effect  they  might  prod\ice  on  the  expansion  of  the  metal  and  adhesion 
from  that  source. 

Pei^aps  there  is  no  part  of  an  engine  to  which  less  attention  is 
paid,  than  to  the/proper  angles  of  the  cone,  or  closing  part,  of  safety 
valves.  They  vary,  as  fancy  or  caprice  directs,  from  one  degree  to 
ninety;  from  a  flat  surface  to  nearly  that  of  a  cylinder!  I  do  not 
know  that  the  most  eligible  angle  has  ever  been  determined,  butex- 

Krience  has  led  me  to  prefer  that  of  forty-five,  or  near  it;  for  if  it 
much  less,  that  is,  if  it  approach  much  nearer  to  the  form  of  a  cy- 
linder, it  would  be  more  liable  to  adhere  to  its  seat  from  expansion, 
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or  other  ctii«ei;  and  if  the  angle  were  greater,  it  would  be  more  svb' 
ject  to  thereaistuice  observed  by  Mr.  Clement. 

6.  It  has  sometimes  occurred  to  me,  that  in  accurate)  j  calculating 
tbe  ameuot  of  pressure  on  a  vabe,  allowance  should  be  made  for  at- 
mospberic  pressure  on  the  area  of  its  closing  parts:  thus,  a  valve 
which  is  perfectly  fitted  to  its  seat  majr  be  turned  upside  down  with- 
out lepsrating  from  it,  provided  its  weight  be  not  equal  to  the  atmo- 
spheric pressure  on  the  parts  in  contact.  And  as  the  matter  that  ac- 
cvBslates  on  valves  soon  renders  them  perfectly  tight,  if  not  origi- 
DSJIy  so^  perhaps  a  deduction  should  be  made  accordingly.  It  is 
said,  however,  by  some  persons,  that  atmospheric  pressure  has  no- 
thing whatever  to  do  with  the  adhesion  of  valves,  but  that  they  are 
held  to  their  seats  by  cohesion,  or  the  mutual  attraction  of  their  par- 
ticles: if,  however,  the  existence  of  this  cohesion  depend  on  the  ex- 
clusMMi  of  the  air  from  between  the  parts  in  contact,  the  pressure 
consequent  on  thst  exclusion  must  be  overcome,  exchuive  of  what 
further  resistance  is  created  by  cohesion:  and  again,  if  cohesion  also 
depend  on  the  immediate  contact  of  the  particles  of  the  valve  and 
seat  with  each  other,  it  is  obvious  that  this  can  seldom  take  place,  as 
valves  are  soon  covered  with  saline  and  other  matters  which  prevent 
that  contact.  But  if  cohesion  were  totally  destroyed,  would  not  a 
valve  be  sdll  subject  to  atmospheric  pressure  on  the  area  of  its  clos- 
ing parts? 

Some  valves,  as  in  steam-boats,  &c.  present  an  area  of  the  parts 
fitted  to  Uie  seats  of  two  square  inches  and  upwards;  hence,  if  my 
opinion  is  correct,  there  is  a  pressure  of  thirty  pounds  from  this 
source  alone.  But  whether  this  adhesion  be  caused  by  atmospheric 
pressure,  or  by  cohesion,  while  the  efiect  is  nearly  the  same,  there 
can  be  no  harm  in  making  the  calculation  in  the  manner  suggested. 

The  eJevation  of  the  hydrostatic  valve  above  the  surface  of  the 
Wier,  and  its  inverted  position,  will  probably  render  it  less  liable 
to  adhesion  than  the  common  one,  from  any  other  source  than  that 
just  mentioned.  A  portion  of  condensed  steam  constantly  collects 
above  it,  and  occasionally  oozes  out,  and  this  circumstance  alone 
may  be  very  beneficial,  by  preventing  the  formation,  or  accumula- 
tion, of  sabne  or  other  substances  upon  it,  and  even  by  lessening,  if 
not  dcsfrsjiogy  the  atoaospheric  pressure  itself. 

ThOS.  BWBAIIK. 

New  Fork,  Jkcember  1,  1831. 


^d/icntion  cf  a  patent  for  a  mode  of  nunntfaeiunng  RoUers  of  Ca$t 
Iron  for  Immating  or  flattening  of  metals^  and  for  other  purposes. 
Granted  to  James  Wood,  of  the  city  of  Philadelphia^  July  20, 
183L 

_  I  xixE  a  ^haft  of  cast  or  wrought  iron,  or  of  steel,  or  combina- 
tions thereof;  upon  and  around  this  shaft  I  afterwards  cast  iron,  so  as 
to  form  the  intended  cylinder,  or  flatting  mill  roller,  of  the  size,  snd 
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adi^M  U  Uif  |NirpQM  i|it«Pfled«  This  0H4iD|;!l  MOieiiwei  eAet  in 
one  operation,  and  at  othm*' tim^» I  o«ntplefte'it  in.iiiK«ettive€|iei%- 
ti4Mi9.  The  final  casting,  by  ^fhich  the  Mrface  o(  the  roller  iaformed, 
18  ttsualljp  made  in  a  cAtV/,  or  mpu]d».ef  cast  or  wrought  iron*  iMrned 
Mrfectljr  true,  and  so  constructed  as  to  receire  andiretain  the  shaft, 
W  named*  eiactljr  in  i^  centreu  The  roller  so. oast,  either  ohilled 
or  nft,  mv  sfterwards  be  dressed  by  gi^nding  in  the  usual  wey,  and 
the  gudgeons,  if  qeeessary,  may  be  turned.  Such  roUers^may  ha¥e 
|;roo¥es  of  various  forms  mi^de  in  them,  by  preparing  the  cM/l,  or 
icon,  mould,  with  such  projecting  rims,  or  ridges,  as  nuiy  be  vequiredU 
What  I  claim  as  new,  and  for  which  1  ask  a  pateut,  is  the  casting 
of  iron  rollers,  either  chilled  or  not  chilled,  for  fiatteniog  or  rolling 
metals,  or  other  substances,  upon  shafts  of  steel,  wrought  09  oast  iron, 
or  GOttbiuations  thereof. 

Jamds  Woo»^ 


Engraving  Machine.  Invent^  hjf  Mr.  Joimrd. 


Tbb  esperimentol  results  of  the  above  in¥ention  obtained  for 
Mr.  Jobard  the  large  ^old  medal  from  the  society  for  the  /^nosur- 
agement  of  arts  in  Pans,  in  1828.  It  is  composed  of  a  brass  rule, 
A,  one  metre  long,  upon  which  slides  a  socket  B^  iteinterAal  diWaiona 
being  furnished  with  flat  steel  springs.  A  very  fine  and  closely 
wormed  screw  C,  provided  ^nrith  e  button  D,  and  containing  divisions 
E,  is  used  to  space  out  the  lines  according  to  the  required  distances. 
It  pkys  in  a  bed  F,  which  opens,  in  order  that  the  screw  may  be  re* 
turned  without  loss  of  time  wheh  it  has  gone  its  vi^ole  lens;th ;  G  is 
a  steel  graver,armed  with  a  finely  pointed  diamond:  a  small  vice  H, 
ftistens  the  point.  A  button  I,  furnished  at  the  base  with  an  inclined 
plane  that  mores  upon  a  fixed  appendix  K,  serves  to  keep  tlie  point 
raised  when  not  required  for  uee.  A  small  square  bar  to  which>is 
fixed  a  cup  J4,  receives  leaden  weights  that  communicate  delicaoy 
er  forx^  to  the  point  of  the  graver.    The  piece  N  is  intended  to  re- 
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lieT«  fnetioa  «f  the  coofpartment  C;  it  ia  atttohed  to  tlM  tockat  or 
slider  B.  ^ 

Everj  one  knows  that  it  is  next  to  iropossibley  with  mamial  skiU, 
to  cover  a  lomewhat  extended  surface  with  parallel  lines,  presenring 
a  vnifom  space  and  consistency.    The  above  instrument  we  con- 
ceive will  be  fou«d  iBMentialty  valuable  to  an  engraver;  for  the  onlj 
fault  with  which  we  can  charge  the  old  masters  in  this  branch  of  art, 
lies  IB  the  ioequalities  that  necessarily  exist  in  the  tracine  of  their 
grwods,  skies,  and,  above  all,  in  the  field  of  their  medals,  which, 
odkerwise.  wens  ladmirablj  executed.  The  machine  under  considera- 
tkm  will  remedy  this  imperfection,  a^id  impart  to  enmvings  of  this 
class,  a  precisioQ  and  veivet^like  character  extremely  agreeable  to 
the  eye.    It  materially  lightens  the  labour  of  the  artist,  and,  more- 
over,  some  descriptions  of  drawings  may  be  entirely  executed  by  its 
means. 

The  fbUowing  is  the  mode  of  lajing  down  a  sky  upon  a  plate  with 
this  instrument  The  first  line  nearest  to  the  horizon  is  ttaced  with 
the  eup  empty;  beRDre  commencing;  a  second  line,  a  small  shbt  of 
ktmot  a  Hoe  in  diam^er  h  dropperl  into  the  cup:  this  is  continaed  to 
the  cloBie  of  the  operaticn  by  adding  a  shot  to  every  tine.  The  point 
bdng  thus  each  tine  more  weighted,  the  stroke  Decessarily  becomes 
broiAer  atid  deeper.-— rfiea<et7  IndusirieL 

^«*  For  machine,  architectural,  and  other  drawings  of  the  same 
chameler,  as  weHas  of  sttH  life,  the  graver  of  Mr.  Jorard  will  doubt- 
|0M  be  fbaad  not  onVy  available,  tftit  useful.    For  the  poetry^  how- 
ever, lif  this  iMranch  of  the  art,  (if  the  reader  will  allow  the  ez- 
pnssioD,)  aotaachinerj  em  coavev  that  enchanting  effect  of  which 
the  hMmd  alone  seems  capable.    We  strongly  suspect  that  if  all  the 
aoifacei  in  a  landscape  of  Ciaude^  or  Gatpmr  roumn^  to  express 
wMcb  thM  insimment  might  be  rendered  available,  were  to  be  hid 
down  wiA  it,  the  result  would  be  flat,  hard  and  brassy.    The  lines, 
with  aR  their  proportions  and  graduations  would  doubtless  be  found 
maethema^caity  correct;  still  we  believe  that  that  indescribable  chanot 
that  vivid  elfcct,  the  soul  of  the  art,  and  which  seems  to  be  cotamu-^ 
atcable  only  by  the  ioimediate  contact  of  the  hand,  would  be  found 
wantini^.    For  layii%  down  and  shading  architectural  designs,  and 
nechaaical  diagrams,  we  repeat  that  it  may  be  found  eminently  ser- 
viceable,—j^dit/ar  Rep.  Pea.  Inv. 


fin  Engine  Suction  Pipei. 

Snt,— In  some  towns  in  Belgium,  the  suction  hose  of  the  fire  en- 
gines Tt  laade  without  any  internal  metal  spiral  to  support  them  • 
against  the  pressure  of  the  atmosphere.  They  are  formed,  in  the 
manner  represented  in  the  following  sketch,  b^  winding  a  broad  lea- 
ther strap  round  a  mandril  in  a  spiral  direction,  overlapping  suffi- 
ciently at  each  coil  to  allow  of  a  line  of  copper  rivets  being  inserted. 

When  the  rivets  are  set  very  close,  and  the  coils  are  not  above  two 
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inches  brotd,  tuch  hose  appear  to  have  tafficteot  stiffhets  to  answer 
the  purpose  intended,  and  to  possess  some  advantages  over  those  ge- 
nerallj  used  in  England. 
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TO  THS  SOITOm  or  THX  J0VBV4L  OF  THX   rBAlTKKIV  nrsTrtuTi. 

Notes  ot  an  Observer.— .dn  txaminaiion  of  some  remarks  tq)on 
the  appHeaHon  of  water  to  wheels^  which  appeared  in  the  4/A  vol- 
time  of  this  Journal,    j5y  James  P.  Espt. 

Dear  Sir,— In  the  Journal  of  the  Franklin  Institute,  yol.  4,  p. 
166,  there  are  some  rerj  jadicious  <' Remarks  upon  Water  Wheels, 
and  upon  some  prevailinn^  errors  respecting  the  Application  of  Water 
as  a  Motive  Power."  But  upon  reading  that  part  of  the  essaj  which 
relates  to  our  works  at  Fair  Mount,  I  was  surprised  to  find  a  dispari- 
tj  between  the  power  and  the  effect  so  great  as  three  to  one.  Upon 
examining  the  principles  on  which  the  writer  proceeded  to  deduce  this 
unexpected  result,  I  could  find  no  inaccuracy  sufficient  to  justify  me 
in  the  conclusion  that  the  writer  was  materiallj  wrong,  except  in  the 
quantity  of  water  actually  discharged  upon  the  wheel  in  twenty-four 
hours.  The  method  of  calculating  this  quantity  is  not  given  by  the 
writer,  and  the  presumption  is,  that  a  due  allowance  has  not  been 
made  for  the  ^*  contracted  vein." 

According  to  the  experiments  of  Ventori,  confirmed  by  experi- 
roents  of  the  Franklin  Institute,  not  yet  published,  the  area  or  the 
<*  contracted  vein"  is  to  the  opening  in  the  forebay  through  which  the 
water  is  discharged  upon  the  wheel,  as  625  to  1000.  Now  as  the 
velocity  due  to  the  head  of  pressure  is  at  the  **  contracted  vein,"  and 
not  at  the  opening  in  the  forebay,  in  calculating  the  quantity  of  wa- 
ter issuing  on  the  wheel,  the  area  of  the  «* contracted  vein"  mnst  be 
used. 
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74  Jlpplication  qf  Water  upon  fVheels. 

Id  making  the  calculation  on  tbia  principle,  I  find  that  the  quan- 
tity of  water  discharged  through  gate  No.  1,  fifteen  feetbj  seven  and 
a  half  inches,  in  twenty-four  hours,  under  a  one  foot  three, and  three- 
fourths  inch  bead,  which  gjives  a  velocity  at  the  contracted  vein  of 
nine  feet  per  second,  is  about  £8,000,000  gallons.  Gate  No.  3,  which 
is  sixteen  feet  by  six  and  a  half  inches,  gives  a  little  less  dischai|;e 
in  twenty-four  hours,  namely  27,630,000  gallons. 

ISFow  if  one  roillioti  and  one-third  gallons  are  raised  into  the  reser- 
voir ninety-six  feet,  above  the  level  of  the  forebay,  by  each  of  these 
wheels,  in  a  day,  with  a  head  and  fall  of  eight  feet,  the  power  will 
be  to  the  effect  in  the  first  wheel  as  one  to  0.57 ;  and  in  the  other 
wheel  as  one  to  0.58;  whereas,  the  effect  given  by  the  writer  men- 
tioned above,  is  to  the  power  only  as  0.331  to  1. 

The  writer  has  also  estimated  too  high  the  retarding  influence  of 
the  inertia  of  the  water  put  in  motion  by  the  buckets  with  a  velocity 
equal  to  the  difference  of  the  velocity  of  the  bucket,  which  is  twelve 
feet,  and  the  velocity  of  the  water  in  the  direction  of  the  circum- 
ference' of  the  wheel.  This  difference,  on  the  supposition  that  the 
water  comes  on  the  wheel  one  foot  from  the  surface,  at  an  angle  of 
45%  is  6i  feet. 

The  whole  loss  of  power,  he  says,  may  be  estimated  thus:  '^The 
velocity  of  the  water  in  the  required  direction,  is  that  which  is  due 
to  a  fall  of  5}  inches. 

•  Immediately  on  striking  the  wheel,  it  receives  a  velocity  due  to  a 
fall  of  £7  inches. 

The  difference  indicates  the  power  expended  by  the  wheel  in  giv- 
ingit  that  velocity,  ....        £l J  inches. 

The  water  comes  on  the  wheel  below  the  surface  of  the 
dam,  -  -  -  -■  -  -       1£   inches. 

Total  loss,  -----        33i  inches 

It  appears  to  me  that  the  following  method  of  calculating  is  the  true 
one. 

The  velocity  of  the  water  in  the  req^uired  direction,  is  5i  feet 

Immediately  on  striking  the  wheel,  it  receives  an  additional  velo- 
city of  6i  feet,  due  to  a  head  of  -  -  8  inches. 

The  water  comes  on  the  wheel  below  the  surface  of  the 
dam,         -  -  -  -  -  -  12  inches. 

Total  loss,  -----  £0  inches. 

It  may  apjMar  paradoxical,  and  to  a  hasty  examination  of  the  sub- 
ject, inconsistent  with  the  laws  of  hydrodynamics,  to  say  that  a 
wheel  can  move  under  any  circumstances,  with  a  velocity  of  twelve 
feet  a  second,  without  losing  twenty-seven  inches  of  power,  which  is 
the  head  due  to  this  velocity ;  more  especially  if  the  water  issues  ob- 
liquely upon  the  wheel,  as  in  the  present  case.  But  if  it  is  recollect- 
ed that  water  produces  a  greater  mechanical  eftect  by  gravity  than 
by  impulse,  the  paradox  will  vanish:  for  in  the  case  we  are  now  con- 
sidering, the  water,  by  lying  on  the  buckets  while  descending  eight 
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inches,  will,  bj  its  griTity,  produce  as  great  an  action  on  the  wheel^ 
aa  the  reactioD  had  l^een  bj  impalne. 

Thus  it  appears  that  there  is  an  actual  gain  bj  letting  the  water  on 
the  wheel  under  a  head  of  less  than  9,7  inches,  eveti  at  the  expense  of 
haying  to  overcome  its  inertia  by  impulse:  for  if  the  water  is  let  on 
the  wheel  ondera  head  of  ST  inches,  it  is  acknowledged  there  would 
be  a  hMS  of  27  inches  of  the  power,  even  if  it  could  be  let  on  in  the 
required  direction  It  becomes  then  a  problem  worth  investigat- 
ing, aC  what  point  it  is  best  to  let  the  water  on  the  wheel,  provided 
the  wheel  mest  move  with  a  velocity  of  12  feet  a  second. 

I  find  by  making  the  calculation,  that  the  difference  of  the  loss  of 
power  will  not  amount  to  two  inches  in  the  different  heads  from'three 
to  fifteen  inches,  and  that  the  maximum  is  when  the  water  is  let  on 
«nder.  a  head  of  about  nine  inches,  when  the  whole  loss  of  power 
would  be  22  inches. 

If  it  were  possible  to  let  the  water  on  in  the  direction  of  the  tao« 
gent,  the  maximum  would  be  under  a  head  of  6|  inches;  for  under 
ikh  head  it  would  issue  with  a  velocity,  in  the  required  direction, 
of  six  feet  a  second,  and  innmediately  upon  striking  the  wheel,  it  would 
receive  an  additiooal  velocity  of  six  feet,  which  is  due  to  a  head  of  62 
inches;  and  in  this  case  the  whole  loss  of  power  would  be  on  I  v  13i 
inches,  when  there  would  be  a  loss  of  %7  inches  if  it  should  be  let  on 
nnder  a  he«d  of  27. 

These  caleulatioos  are  made  on  the  supposition  of  the  writer^  that 
the  wa^  ia  received  on  the  wheel  at  the  Instant  of  passing  through 
the  ga^  which,  however,*  is  not  the  fact ;  for  the  lower  part  of  gate 
No.  1,  is  19i  inches  below  the  head,  and  the  water  cannot  be  said  to 
be  on  tiie  wheel  above  this  point  so  as  to  operate  on  it  by  gravity. 

The  vMdle  of  the  gate  is  15|  inches  below  the  head,  which  gives 
a  velocity  ofOi  feet  per  second,  or  about  6i  in  the  direction  of  the 
laiigeot;  therefore  the  water  on  striking  the  wheel  immediately  re^ 
ceives  an  additional  velocity  of  5i  feet,  which  is  due  to  a  head  of  54 
inches,  which  being  added  to  19i  gives  the  vhole  power  lost  25f 
inches. 

Thi*  is  nearly  26  per  cent,  of  the  whole  power,  and  this  being  add- 
ed to  the  57  per  cent,  effect  before  calculated,  gives  83  per  cent,  of  the 
power  accounted  for;  therefore  there  remains  17  per  cent,  of  the  power 
for  waste,  friction,  and  inertia. 

By  inertia  I  mean  the  force  necessary  to  put  the  water  in  motion 
wh^  it  ia  retarded  at  the  bends  of  the  tube.  If  we  suppose^  that  all 
the  retardations  which  it  experiences  amount  to  one  complete  stop, 
the  loss  of  power  is  to  be  calculated  from  the  velocity  of  the  water  in 
the  tube;  tnis  velocity  is  two  feet  and  one-eixth  per  second,  which  is 
due  to  a  head  of  one  inch,  or  nearly  one  per  cent,  of  the  whole  power. 
If  the  velodty  in  the  tnbe  were  double,  the  loss  of  power  would  be  four 
times  aa  great  for  one  stoppage,  and  in  general  the  loss  of  power  from 
inertia  is  directly  as  the  number  of  stoppages  multiplied  by  the  square 
of  the  velocity. 

J.   P.  ESFT* 
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FOB  TBI  XOVUTAL  OF  TBI  r|llirKLIir  IVITITVTB. 

Jin  inquiry  into  the  probable  influence  of  the  Dew  Point  upon  Ueakh* 
By  James  P.  Espy. 

It  appears  bj  the  neteorolc^ical  journal  (or  December,  that  the 
«<deijr  point"  has  been  very  low,  its  mean  for  the  whole  month,  being 
10^  Pan.  ranging  from  4**  below  zero  to  28°  above. 

Whether  the  influenza,  which  has  prevailed  during  {hat  pericki  was 
caused  bj  the  extreme  drjness  of  the  air,  and  consequent  rapid  ab* 
stn^ction  of  moisture  from  the  lungs,  can  onlj  be  determined  by  nu* 
merons  observations*  It  is  not  unreasonable  to  suppose  that  some  effect 
Is  product  on  the  human  system  by  the  great  difference  in  the  quaO' 
tity  of  vapour  exhaled  from  the  lungs  at  different  **  dew  ^ints.'*  It 
IS  the  prerogative,  and  I  may  add,  the  duty,  of  the  physician,  to  io-' 
vestigate  what  that  effect  is.  Having  the  subject  before  me  only  as  a 
meteorologist,  I  shall  not  encroach  upon  that  prerogative ;  yet  as  **  the 
sciences  are  of  a  sociable  disposition,  and* flourish  best  in  the  neigh- 
bourhood of  each  other,"  I  hope  what  I  have  To  say,  will  aid,  as  well  as 
stimulate,  the  physioian,  to  investigate  the  phenomenon,  as  connected 
with  health  and  disease. 

I  shall  proceckl  to  show  that  5446  grains,  (about  three-quartera  of 
a  pound  avoirdupois,)  of  water,  are  evaporated  from  our  lungps  an 
^  twentv-four  hours,  when  the  dew  point  is  0%  more,  than  when  it  is 
74%  the  highest  it  rose  during  the  summer. 

Accordinc  to  the  latest  and  most  approved  experiments,  a  man,  at 
a  mean,  makes  twenty  inspirations  in  a  minute,  drawing  in  forty  ca* 
bic  inches  of  air  each  time,  therefore  the  number  of  come  inches  in- 
spUred  in  a  day  will  be  115S000.  Now,  when  the  dew  point  is  zero, 
according  to  the  experiments  of  Gay  Lussac  and  Dalton,  1152000 
ottbie  inches  of  air,  contain  518  grains  of  vapour.  This«  therefore,  it 
the  quantity  that  enters  the  lungs  in  a  day  with  the  air  inspired.  If 
this  quantity  be  subtracted  from  the  whole  quantity  expired,  the  re- 
mainder  will  be  the  quantity  actually  evaporated  from  tbe  lungs. 

The  dew  point  of  the  breath  at  all  seasons,  as  any  one  may  know 
by  breathing  on  a  tumbler  of  water,  is  94°  of  Fah.  and  the  number  of 
^ins  of  vapour  in  1152000  cubic  inches  of  air,  when  the  dew  point 
IS  94%  is  10828.  Subtract  tbe  518  grains  which  are  inspired  from 
the  10828  expired,  and  the  remainder,  10310  grains  is  the  quantity 
actually^turned  into  vapour  in  the  lungs,  when  the  dew  point  of  the 
atmosphere  is  zero;  equal  to  1.473  pounds  avoirdupois. 

Again,  when  the  dew  point  in  the  summer  is  74%  the  1152000  cu- 
bic inches  of  air,  which  are  inhaled  in  a  day,  contain  6004  grains  of 
vapour;  but  as  the  dew  point  of  the  breath  in  summer  is  the  same  as 
in  winter,  namely  94°,  if  we  subtract  the  6004  grains  inspired,  from 
the  10828  expired,  thero  will  be  left  4824  grains,  the  actual  quantity 
turned  into  vapour  in  the  \nn^  when  the  £w  point  of  the  atmosphere 
is  74%  and  this,  as  was  mentioned  above,  is  5446  grains  less  than  the 
quantity  evaporated  when  the  dew  point  is  zero,  and  is  a  little  more 
than  three  quarters  of  a  pound  avoirdupois. 
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It  wiU  be  Men  also,  bj  exaaiomg  thecalcttlatlpn  made  above,  that 
the  quantitj  oTinoiatQre  taken  into  the  lungs  in  a  daj  by  inspiratioii 
im  Tiearlj.  tweWe  times  more  when  the  dew  point  is  zero,  than  whetf 
it  18  74^.  The  exsiccating  power  of  respiration  in  the  former  case 
must  be  rerj  great* 

The  refrfgerating  power  pf  respiration  due  to  vaporization  alone  in 
the  loiigSy  roaj  l>e  thus  estimated.  It  is  known  by  experiment  that 
water,  at  all  temperatures,  absorbs  one  thousand  degrees  of  Fah.  in 
taming  to  vapour,  and  that  ice,  at  thirty -two,  absorbs  in  melting  one 
handred  and  forty  degrees;  therefore  if  the  1.473  pounds  of  water 
which  are  evaporated  from  the  lungs  when  the  dew  point  is  zero,  b<B 
nottiptied  by  one  thousand,  and  the  product  be  divided  by  one  hun- 
dred and  forty,  the  quotient  will  be  ten',  the  number. of  pounds  of  ice 
at  thirty-two  which  would  be  melted  in  a  day,  by  the  caloric  given 
out  by  the  lun^  employed  in  vaporizntion  alone;  a  quantity  which 
woold  he  sufficient  to  raise  15|  pounds  of  iron  from  zero  to  800  of 
Fah. 

if  to  this  he  added  the  quantify  of  caloric  givea  out  by  the  lungs  in 
beatings  1 15^2000  cubic  inches,  or  fifty  two  pounds  of  air,  employed  in 
respiratioa  per  day,  from  55  to  98,  supposing  the  capacity  of  die  air 
expired  the  same  as  of  that  inspired,  viz.  0.£6  of  that  of  water,  it  will 
be  sufficient  to  raise  four  pounds  of  iron  from  zero  to  800°  Fah., 
aodoanting  in  all  to  192  pounds. 

As  the  experiments,  however,  on  the  capacity  of  air  expired  from 
the  iungs  are  not  decisive,  the  latter  calculation  can  only  be  consi- 
dered hypothetical. 

If  the  capacity  of  the  air  expired,  as  Dr.  Black  thought,  is  greatly . 
less  than  that  of  the  air  inspired,  caloric  might  be  fciven  out  from  the 
air  ID  respintioo;  bat  later  experiments  do  not  confirm  this  theory. 

When  the  air  is  extremely  dry,  which  it  must  be  when  it  is  ex- 
tremeljcoldf  may  it  not  be  important  to  our  health  to  guard  against 
its  drviog  influence  on  our  boaies,  by  evaporating  water  in  our  par- 
loarsr 

May  not  the  pernicious  influence  of  those  winds  which  blow  over 
the  dry  sands  of  Arabia,  be  caused  as  much  by  their  dryness,  as  by 
tbeirheatP 

Why  does  the  camel,  when  he  feels  the  withering  influence  of  those 
winds,  thrust  bis  nose  down  in  the  sand  r  May  it  not  be,  in  part,  to 
obtain  a  moister  air  to  breathe,  as  well  as  to  avoid  the  fine  sand  ear- 
ned in  the  wind?  If  so,  the  traveller  might  obtain  security  by  breath- 
ing through  a  moistened  sponge. 

now  is  the  economy  of  nature  to  be  explained  in  causing  us  to  eva* 
porate  oMure  moisture  from  the  lungs  in  winter  than  in  summer?  Or 
IS  it  intended  that  we  should  raise  the  dew^  point  in  our  parlours  as 
we  do  the  temperature,  by  artificial  means  ? 

These  questions  can  only  be  answered  by  a  long  course  of  experi- 
ments, tNtt  thesolatioD  will  amply  reward  the  most  patient  investi- 
gation. 

J.  P.  Bspv. 
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FRANKLIN  INSTITUTE. 

HxtradB/nnn  the  Xeport*  of  the  Judges  appointed  to  exaniine  the  Cot- 
ton  Goods  dqiOsUed  at  the  Seventh  ExhibUion  of  the  Franklin  In- 
stitute in  October^  ISSl. 

The  displayor  prints  this  year,  althoagh  not  extensive,  was  suffi- 
cient to  show  that  this  important  branch  of  the  cotton  manafacture 
is  steadily  improving,  and  promises  ere  Tone  \o  rival  the  best  produc- 
tions of  foreign  markets.  Calicoes  were  exhibited  from  the  different 
establishments  of  AndrewHobison,  P^  Everett  &  Goddard;  the  Mer- 
rimack, Taunton,  Fall  River,  and  Eagle  Print  Works.  The  quality 
of  the  goods  manufactured  a^  several  of  these  concerns  is  too  wel^ 
known  to  require  the  special  and  particular  notice  of  the  committect 
and  they  therefore  remark  generally,  that  the  colours  appeared  to  be 
good,  and  the  printing  executed  with  neatness  and  accuracy.  The 
dark  chintzes  exhibited  by  the  Merrimack  Company  were  much  ad- 
mired for  their  style  and  beauty ;  but  the  committee  were  of  opinion 
that  the  premium  should  be  awarded  to  those  of  Andrew  Robison  for 
their  fineness,  colouring,  and  elegance  of  execution. 

The  two  blue  prints  from  the  Eagle  Works,  P.,  were  the  best  and 
finest  exhibited,  and  the  committee  consider  them  entitled  to  the  pre- 
mium offiered  by  the  Institute  for  this  article. 

Of  furniture  chintzes  there  was  a  deficiency  in  the  quantity  exhibit- 
ed, bat  the  samples  from  the  Merrimack  Manufacturing  Company 
were  sufficient  to  show  that  with  the  same  taste  and  skill  lybich 
they  display  in  their  other  fabrics,  they  may  also  excel  in  this  ar- 
ticle. ,  • 
I                              The  committee  pass  over  the  sheetings  and  shirtings  from  the  manu- 
I                          factories  of  J.  &  B.  Marshall,  Philip  Allen,  Slater's  steam  mill,  Ro- 
[                          bert  Rogerson,  and  J.  Fisher,  with  the  remark  that  the  samples  ge- 
nerally were  creditable  to  the  makers,  but  that  if  any  preference  is 
I                           to  be  given,  it  should  be  awarded  to  the  Messrs.  Marshall  for  the 
I                           evenness,  regularity,  and  excellence  of  their  fabrics. 
I                               SaiAples  of  cambric  muslins  were  exhibited  from  the  Rockland 
Manufacturing  Company,  J.  &  B.  Marshall,  and  Philip  Allen.    The 

^  *  In  pttblohing  extracts  Irom  the  reports  of  the  judges  appointed  at  the  last 

i  exhibition,  the  committee  on  premiums  and  exhibitions  desire  it  to  be  under- 

I  stood,  that  the  gentlemen  whose  names  are  attached  to  the  several  reports,  are 

[  alone  answerable  for  their  contents.    The  committee  have,  in  almost  all  in- 

f  stances,  adopted  the  suggestions  of  the  judges { in  a  few  cases,  however,  infor- 

r  mation  that  was  in  their  possession,  from  other  sources,  has  induced  them  to 

alter  or  omit  some  of  the  decisions.  In  such  instances,  the  committee  have  act- 
ed upon  their  own  responsibility,  and  in  all  cases,  without  any  intention  to  cast 
the  least  slight  upon  the  judges,  whose  able,  kind,  and  disinterested  discharge 
!  of  arduous  and  responsible  duties,  is  fully  appreciated  by  the  committee^  as  well 

i  as  by  the  Institute  and  by  the  public  at  large.    It  will  be  no  cause  of  surprise 

!if  a  few  expressions  of  individual  opinions,  somewhat  inconsistent  with  the  ge- 
netal  views  of  the  Institute,  should  occasionally  be  found  in  reports  necessarily 
I  '  drafted  in  die  hurry  of  a  crowded  and  highly  popular  exhibition,  by  gentlemen, 

'  some  of  whom  not  being  members  of  Sie  Institute  were  but  imperfectly  ac- 

\  quainted  with  its  peculiar  objects.    The  letter  P,  indicates  the  award  of  a  pre- 

y  mium;  tbose  of  A.  m.  of  an  honorary  mention. 
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Imtitnte,  cmreof  the  iiii|>ort|uice  of  eBcouragtng  the  manufimcture  of 
this  article,  oiued  a  preoiiani  for  the  best  sample  of  f  oambrics  made 
^  jani  froiD  No.  4P  t»  120»  bat  the  comouttee  re^t  that  the  quali- 
ty of  dioae exhibited  did  not,  in  their  opinion,,  entitle  them  to  the  pre- 
miam. 

Checks  were  exhibited  bj  the  Penasjlvania  Institution  for  the 
Deaf  aai  Damb,  bj  A.  Clegg  and  James  Rennie.  These  samples 
were  all  of  good  qaalHj,  and  their  colour  the  best  indigo  bioe;  but 
in  ptint  of  beaaty,  fineness,  and  finish^  a  pi^ce  manufactored  bj  C. 
Fiocoart,  (A.  vu)  one  of  the  pupils  of  the  Institution  afbresmd,  wu 
deemed  worth  j  of  special  commeadation. 

Of  tickings  the  exbilution  was  not  laige.  Samples^  howoTer,  were 
noticed  from  the  manafactories  of  J.  Stetson,  the  Taunton*  and  the 
Assanpink  corapaoiea,  all  of  which,  were  good  of  their  grades,  and 
creditable  to  thooe  who  made  them. 

The  manufacture  of  Canton  flannels,  both  white  and  coloured,  ia 
aonuaUj  iacreasin^  and  as  it  consumes  a  large  portion  of  the  raw 
raatcfiai,  the  committee  deem  it  worthy  of  particular  encouragement 
The/  were  pleased  therefore  to  ii&d  that  the  Institute  had  oflered  a 
preminm  for  this  article,  and  having  examined  the  samples  made  by  the 
filockley  Works,  P.  Dennis  Kelly,  John  Waters,  and  Joseph  Ripka, 
they  recommend  that  th6  medal  be  awarded  to  the  former. 

OC  coioared  cambrics,  a  considerable  quantity  of  which  is  now 
annually  consumed,  no  samples  were  exhibited  except  from  the  manu- 
factory of  Joseph  Ripka.  His  black  cambrics  were  beautiful  speci- 
■sens  of  this  article,  but  the  pinks*  and  other  colours,  were  deficient 
in  brilliancy,  and  in  this  respect  inferior  to  the  imported. 

In  pursuing  their  examination  of  cotton  goods,  the  committee  ob- 
aerred  wilh  much  pleasure  several  samples  of  canvass  from  the'manu- 
fi^tory  ofJoba  Colt,  F.  the  character  of  which,  for  streagtii,  da>a- 
lulit^f  and  Bsefuloess  for  maritime  purposes  is  now  well  established, 
and  »  eminently  deserving  of  public  encouragement. 

Sam|desof  gioehams  were  exhibited  from  the  manufactories  of  J.  H. 
Roe,  Jno.  Steel,  /'.  and  Huster  &  Buchanan,  which*  although  evinc- 
ing a  state  of  improvement  in  this  branch  of  the  cotton  manuiacture, 
are  yet  far  behiod  those  imported  from  abroad.  The  committee  are 
of  the  opinion  that  Mr.  .Roe's  samples  are  the  best,  but  the  quantity 
not  being  sufficient  to  entitle  him  to  the  medal,  they  recommend  that 
if  it  be  awarded  at  all,  it  be  given  to  J.  Steel,  whose  exertions  as  a 
maanfactnrer  deserve  encouragement. 

The  American  nankeens  manufactured  by  Collet  &  Smith,  /'.from 
cottsn  produced  on  the  plantation  of  J.  Forsyth,  F.  of  Georgia,  were 
examined  with  much  pleasure,  because  their  colour  is  said  to  stand 
the  severest  tests,  and  in  that  case  they  bid  fair  to  become  an  ex- 
cefleot  sabfttitote  for  the  India  nankeens. 

Samples  of  cotton  drawers  and  hose,  made  by  the  Newburyport 
HoieMaoofacturing  Company,  F,  being  the  first  of  the  kind  exhibited 
here  IB  any  quantity,  claimed  the  special  notice  of  the  committee,  as 
being  sabstantial  and  well  made,  and  as  constituting  another  branch 
of  cotton  manufacture  in  this  countr^r. 

Of  cotton  counterpanes  a  description  of  goods  of  which  large  quan- 
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titief  Are  Konially  imported,  and  the  manofiicture  of  which,  therefore, 
in  this  Goantrj,  ihouid  be  speciailj  encouraged,  but  few  samples 
were  exhibited.  Those  ifianufactured  by  Wifnaqt  Robinsim  were  of 
good  quality,  and  the  one  exhibited  by  Miss  Richardson  was  a  hand- 
some specimen  of  female  ingenuity. 

The  Britannia  handkerchiefs  exhibited  by  J.  F.  Simmons  were 
hahdsome  samples  of  our  improvement  in  this  branch  of  manufacture, 
but  not  being  square  are  liable  to  the  objection  so  often  urged  against 
those  which  are  imported,  and  are  therefore  precluded  from  receir- 
inc  the  premium  which  had  been  offered. 

'  The  committee  believing  that  the  establishment  of  manufactories 
for  cotton  goods  in  the  southern  states  will  promote  their  interests* 
were  much  pleased  to  obsenre  samples  of  blue  brochelles,  made  at 
Richmond,  in  Virginia,  by  Cunningham  &  Anderson,  P.  These  goods 
are  well  calculated  for  cheap  wearing  apparel,  and  being  stout  and 
well  made  will  supply  a  desideratum. 

This  .Marseilles  vestings  from  the  Rockland  Manufacturing  Com- 
pany, although. coarse,  are  worthy  of  notice  as  being  the  first  of  the 
kind  exhibited  at  the  Institute,  and  asaffbrdiog  an  earnest  of  greater 
improTement  in  this  species  of  manufacture. 

Samples  of  Rouen  cassi meres,  cotton  diapers,  and  fancy  curtain 
muslins,  were  exhibited  by  Joseph  Ripka,  whose  skill  and  enterprise 
as  a  manufacturer  of  various  descriptions  of  goods,  are  toowellknown 
to  require  any  special  notice  from  this  committee. 

The  jaconet  handkerchiefs  made  by  J.  Smithurst,  A.m.  are  entitled 
to  encouragement,  but  if  his  exertions  were  applied  to  the  production 
of  a  finer  article,  they  would  be  more  likely  to  be  crowned  with  sue- 


Aa  connected  with  cotton  goods  the  committee  beg  leave  to  express 
their  approbation  of  two  copper  rollers,  designed  for  ca1i<;o  printing* 
from  the  manufactory  of  Messrs.  Merrick  &  Agnew,  and  one  from 
theshopof  Mr.  M.  W.  Baldwin.  Thesegentlemenare  well  known  as 
mechanists,  and  the  different  articles  of  their  manufacture,  the  com- 
mittee believe,  are  among  the  best  made  in  the  country. 

In  concluding  this  report,  the  committee  cannot  but  regret  that  its 
length,  already  too  extended,  prevents  them  from  noticing  particu- 
larly several  quilts,  bed  spreads,  shawls,  and  other  articles,  the  pro- 
duction of  female  skill  and  ingenuity,  which  were  much  admired  for 
the  beauty  and  taste  displayed  in  their  fabrication. 

Jno.  B.  Trevor, 
William  Norris,jr» 
Geo.  L.  Oliver,  . 
Burden  B.  Carter. 


Extract  from  the  Report  of  the  Committee  on  Woollens. 

The  undersigned,  a  committee  of  judges  appointed  by  the  Franklin 
Institute  to  examine  and  report  upon  such  woollen  goods  as  should  be 
deposited  at  their  Seventh  Annual  Exhibition,  witha  view  to  award  to 
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tkoM  deserving  of  them  the  premioma  offered  in  their  printed  circti- 
lar,  mnkettieWlowiog  report,  viz:  .     „    ,  „      ,    .    . 

No.  asr.  Four  pieces  bloc  satineU,  from  the  Rock  Maoofactoring 
Companj,  deposited  by  Hacker,  Brown  &  Co.,  the  only  lot  of  blue 
satineU  esbibtted;  these  are  a  very  superior  article,  and  an  excellent 
specimea  of  (he  perfection  to  which  this  inanofac  tore  has  been  brought. 
The  comaiitree  feel  somewhat  surprised  that  there  should  have  been 
DO  conpetition  for  the  premium  on  this  article,  knowing  as  they  do, 
tbae  ^len  are  many  other  manufacturers  who  produce  the  same  de- 
scription of  goods.  J,     „ 

No.  188.  (fL  wi.)  Five  pieces  mixed  satinets,  manufactured  by  Hous- 
ton k  Greene,  Groveville,  deposited  by  the  makers.  We  consider 
this  the  best  specimen  of  the  article  exhibited;  the  mixtures  are  re- 
markably well  done ;  the  fabric  is  strong  and  well  cleaned  from  all 
inpnnties  and  imperfections. 

1^0.  216.  The  eight  pieces  mixed  satinets  from  the  factory  of  S. 
Shove  k  Cou,  deposited  by  J.  &  M.  Brown  k  M.  D.  Lewis,  are  of 
seoot  fabric,  and  show  a  handsome  variety  of  colours.  We  observe 
no  particular  improvement  in  their  manufacture;  they  have  always 
had  a  fair  reputation  in  the  market,  which  is  fully  sustained  by  the 
Jot  now  exhibited. 

1^0. 397.  We  noticed  one  piece  of  olive  satinet  made  by  N.  E. 
RnsseU  &  Co.,  Greenfield,  Massachusetts,  deposited  by  Fales  k  La- 
throp;  it  is  a  good  specimen. 

There  were  no  satinets  exhibited  to  obtain  the  seventy-first  premi- 
urn  on  the  printed  circular. 

No.  91.  One  piece  blue  cloth.  No.  9168,  22i  yards,  not  stated 
where^  nor  by  whom,  manufactured  ;*  it  is  a  fair  specimen  of  well 
dyed  and  we//  inlshed  cloth,  and  the  best  piece  exhibited. 

There  were  three  pieces  of  black  cloth  exhibited  of  nearly  equal 
nhe  to  the  blue,  but  with  nothing  in  their  finish  or  fabric  deserving 
of  particular  notice. 

Na  101.  Three  pieces  blue  cloths  from  the  Salmon  Falls  Mano" 
factoring  Company,  deposited  by  C.  C.  Haven,  and  labelled  at  gS 
per  yard;  this  is  a  stout  fabric  and  pretty  well  finished  article,  but 
as  we  understand  cloths  are  declining  in  value,  it  appears  that  this  is 
made  of  coarser  wool  than  should  be  put  into  cloths  of  that  value, 
even  at  the  present  advanced  price  of  the  material;  the  colouring  in 
some  of  the  pieces  is  imperfect;  this  was  the  only  specimen  offered 
at  the  price. 

No.  110.  Two  pieces  fancy  coloured  cloths,  dO|,  deposited  by 
Lewis  k  Whitoeys,  manufactured  by  the  Great  Falls  Manufacturing 
Companj.  These  were  well  made  and  handsomely  coloured  and 
finished;  we  consider  them  a  handsome  specimen  of  American  cloth, 
and  deserving  of  notice— we  did  not  see  any  other  fancy  cloths  wor- 
thy of  particular  observation. 

Na  £3.  /'.  One  piece  exhibited  oot  of  a  parcel  of  ten  pieces  mixed 
cloth,  from  the  Oxford  Manufacturing  Company,  deposited  by  C.  Cr 

*  Since  ascertained  to  be  by  the  Glenbeim  Manufacturing  Company;  it  was 
depoKlad  by  C.  C.  Haven. 
You  DL— ^No.  2.^— Fkbruart,  1832.  U 
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Haveo,  said  to  be  of  American  wool,  it  is  the  best  specimen  of  cloth 
Me  were  called  to  notice,  and  will  vie  witb  any  of  foreign  maRufac- 
ture  as  to  texture,  finisht  and  mlxturey  in  all  of  which  it  bears  ample 
testimony  to  the  skill  and  ability  i»f  the  maker.   » 

No.  143.  Three  pieces  Rouen  cassimere,  cotton  and  wool,  from 
the  well  known  manufactory  of  Jos.  Ripka;  this^  is  a  superior  article 
of  the  kind,  and  deserving  of  notice. 

No.  1 1 1.  /*•  Five  pieces  merino  cassimere,  manufactured  at  Lowell, 
Mttss*  bj  the  Middlesex  Company,  made  of  cotton  and  wool,  in 
imitation  of  the  British  article  of  same  description;  we  consider  them 
the  befit  specimen  of  men's  summer  wear  exhibited;  they  are  in  ever  j 
respect  equal  to  the  imported  article,  and  we  are  highly  gratified  to 
witness  the  great  perfection  both  of  texture  and  finish,  as  well  as  the 
superior  style  of  putting  up,  exhibited  in  this  lot,  which  we  think  de- 
serving of  every  commendation. 

No.  141 .  P.  One  piece  green  summer  cloth,  cotton  and  worsted,  manu- 
factured by  Joseph  Ripka,  the  only  imitation  of  the  English  qf  this 
description  we  have  ever  seen;  we  think  the  manufacturer  deserving 
of  especial  commendation  and  notice,  as  well  for  this  particular  arti- 
cle, as  for  bis  manufactures  in  general,  which  stand  deservedly  high 
in  all  the  markets  of  the  union. 

No.  53.  P.  Four  pieces  white  gauze  iianneU,  manufactured  by  J.  & 
T.  Keraliaw,  Blockley,  Pennsylvania.  'Phis  is  the  finest  specimen  of 
American  eauze  flannel  which  has  ever  come  under  our  notice ;  the 
wool  is  of  the  finest  description,  and  the  ^ods  are  remarkably  well 
made,  but  they  show  rather  a  bluish  tinge  in^he  colour,  which  should 
be  obviated  iti  any  future  manufacture  of  the  article;  we  could  not 
ascertain  whether  the  wool  was  American  or  foreign. 

No.  22.  P.  We  noticed  with  much  pleasure  the  great  variety  of  flan- 
nels from  the  Salisbury  Manufacturing  Company,  deposited  by  C.  C. 
Haven ;  they  exhibited  all  the  different  kinds  and  qualities  made  by 
this  company,  and  show  a  decided  improvement  in  their  manufacture, 
we  consider  them  in  every  respect  equal  to  the  imported  attide^  and 
entitled  to  especial  notice;  the  scarlets  were  particularly  brilliant  and 
rich  in  colour. 

There  was  not  a  single  piece  of  baize  exhibited,  we  know  that  this 
article  is  extensively  manufactured,  and  are  surprised  that  there  was 
no  competition  for  the  premium.  These  remarks  will  also  apply  to 
drab  cloths,  of  which  there  was  no  specimen  exhibited. 

No.  24.  P.  Two  pair  white  Mackinaw  blankets  from  the  Buffklo 
Manufacturing  Company,  deposited  by  C.  C.  Haven;  it  is  the  only 
parcel  of  this  article  exhibited;  it  is  a  fair  specimen,  and  shows  the 
ability  of  the  manufacturer  to  make  a  blanket  which  will  in  all  respects 
compete  with  the  foreign  article ;  it  is  a  branch  of  trade  deserving  of 
encouragement,  and  although  we  do  not  perceive  any  particular  im- 
provement in  this  specimen  over  others  which  we  have  seen  in  pre* 
vious  years*  yet  we  cannot  withhold  our  assent  to  its  superior  quality. 
No.  469.  (A.  m.)  The  same  remarks  will  apply  to  the  other  parcel  of 
blankets,  called  '^  bed  blankets,"  from  the  same  manufactory ;  this  is 
a  twilled  article,  and  we  think  equal  to  the  best  English  blankets.  We 
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btve  agun  to  expreM  oor  remt  that  there  was  no  competition  for 
the  prcmian  offered  for  this  detcription  of  gpods ;  and  also  that  there 
waa  no  exhibitioD  of  common  point  and  bed  blankets,  an  article  of 
t«ch  general  ose,  and  one  almost  of  necessitj. 

The  forcing  are  all  the  articles  of  woollens  which  have  come  un- 
der our  Botice  worthy  of  particular  observation,  we  have  bestowed 
upon  then  that  carefnl  attention  and  examination  which  their  merits 
seTeiaUj deserved  and  required;  the  impartial  result  of  which  we 
lure  osv  laid  before  jou.* 

Thomas  Robiks, 
John  Sftbr, 

W.  WURTS, 

Jamks  Booos. 


ExtrmUfnm  the  Report  of  the  Judgee  on  SUks  and  Lace. 

The  committee  on  silks  and  lace,  report : 

That  thej  have  examined  the  several  lots,  or  parcels,  of  silk,  in- 
cluded in  the  late  exhibition,  and  present  the  following  as  their  judg- 
ment in  regpird  to  the  object  of  their  appointment* 

T^e  committee  cannot  refrain  from  expressing  their  deep  regret  at 
the  Vimited  display  of  silkiwhich  has  been  made ;  the  more  so,  as  not 
a  tingle  lot  comes  within  the  list  of  premiums* 

T£e  specimens  oC  manufactured  goods  deposited  bj  J.  Ripka,  and 
the  several  lots  of  thrown  silk  represented  bv  the  Nos.  447  a  449,  in- 
clusive, also  deposited  bj  him,  are  deserving  of  particular  notice. 
The  piece  ^f  black  plush,  (No.  146,  h.  m.)  which  it  is  believed  is  made 
of  American  silk,  is  a  beautiful  manufacture,  and  superior  to  the  piece 
of  drsb,  (No.  361,}  made  out  of  imported  silk.  Of  all  the  articles  to 
which  the  attention  of  the  committee  was  drawn  in  the  discharge  of 
their  duty,  this  piece  of  goods  seemed  to  claim  a  preference;  whether 
the  quality  of  the  silk,  the  excellence  of  the  manufacture,  or  the  co- 
louring, &c  was  considered,  there  was  found  ample  cause  to  applaud 
the  band  that  had  been  so  successfully  employed  in  producing  an  arti- 
cle which  might  well  compare  with  most,  if  not  all,  that  the  committee 
has  seen  of  European  manufacture. 

In  relation  to  the  silk  prepared  for  weaving,  alluded  to  in  the  pre- 
ceding, the  committee  are  not  so  well  acquainted  with  the  nature  of 
silk  in  that  state  as  to  speak  of  it  in  the  same  confident  manner. 

The  sewing  silk  and  riband,  Nos.  59  and  60,  which  are  represented 
to  have  been  manufactured  at  the  Shaker  village,  in  Mercer  county, 
Kj.  are  very  good.  The  former  is  an  excellent  texture,  well  coloured, 
and  possessme  a  fine  lustre.  It  is  decidedly  the  best  specimen  of  the 
kind  that  we  nave  yet  seen  exhibited.    The  piece  of  riband  is  also 

*CqI.  Jdo.  £.  Colhoiiii,  of  Pendleton,  8.  C,  tent  two  bUtnkets  made  at  tbe 
wiwfaetoiy  lately  ettiblished  by  him  on  his  plaotationt  they  were  delayed  at 
Ka,  aid  not  received  till  the  last  day  of  the  £shibition<  but  bavii^  been  ez- 
amined,  after  thia  report  was  drawn  up,  were  found  worthy  of  receiving  a  ttlver 
modaL    Thoae  blai&ets  have  a  cotton  warp  and  a  wooUen  dlling. 
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the  best  that  we  have  ever  seen  of  Aroericao  manufactare.  Lot  57 
18  deficient  in  quality  and  colour.  Lot  363,  also  of  sewing  silk,  is  a 
goo<l  colouri  but  uneven  textore,  and  not  strong.     • 

Lot  330,  piece  of  black  silk  vesting,  is  made  from  imported  silk, 
the  qaalitj  is  fair.  Lot  SIT5,  samples  of  silk  hose,  are  good  qualttT, 
but  made  from  imported  silk. 

The  other  articles  do  not  claim  special  attention,  excepting  the  co- 
coons, and  the  committee  can  only  add  their  expression  of  pleasure  in 
seeing  so  interesting  an  evidence  of  the  adaptation  of  our  coontrj  to 
the  culture  of  the  mulberry  and  raising  of  the  silk  worm.  The  com- 
mittee have  been  much  gratified  in  viewing  the  parcel  of  cocoons  de- 
posited bj  Mr.  Duponceau,  and  which  were  produced  upon  the  farm 
of  the  Hon.  H.  Brj,  Monroe,  Louisiana. 

The  cocoons  from  worms  fed  on  the  new  species  of  Mulberry, 
which  were  received  from  Mrs.  Parmentier,  Brooklyn,  L.  I.  are  very 
fine;  the  silk  is  of  good  texture  a^d  soft. 

Lot  58.  One  box  cocoons  from  worms  fed  on  native  mulberry,  from 
Mrs.  Dinsmore,  Cincinatti,  Ohio.  The  cocoons  are  hard  and  firm, 
but  the  silk  is  not  so  fine  and  soft  as  the  other  specimens. 

No  lace  goods  beins  exhibited,  the  committee  have  nothing  to  say 
ftBspecting  that  part  of  their  commission. 

Respectfully, 

Caleb  Cope, 
E.  CoLBouN  See. 


Bxtraetsfrem  the  Report  of  the  Judges  on  Hardware. 

The  committee  of  judges  on  hardware  respectfully  report:— 

That  the^  have  attended  to  the  duties  assigned  them,  and  now  offer 
to  the  consideration  of  the  managers  their  observations  upon  the  va- 
rious articles  belonging  to  their  department. 

No.  1.  P.  The  handsome  specimens  of  Britannia  ware  from  the  Taun- 
ton works,  are  well  worthy  of  particular  attention ;  the  quantity  ex- 
hibited, and  the  workmanship  of  the  article,  togetlier  with  its  silvery 
appearance,  display  in  bold  relief,  its  near  approach  to  the  more  costij 
metal 

No.  44.  An  iron  candlestick,  a  good  substantial  article,  will  com* 
pare  with  the  English  both  in  quality  and  price. 

No.  68^  IS  a  number  of  sad  irons,  from  Arnold  &  Bacon,  Rhode 
Island;  these  are  good  wares,  possessing  in  a  great  degree  the  quali- 
ties which  have  distinguished  the  celebrated  Colebrookdale  Compa- 
ny's English  irons. 

No.  69.  The  cast  iron  vices  were  noticed  in  the  last  report;  it  was 
then  remarked  that  trial  alone  would  enable  us  to  come  to  a  proper 
ooBelasion  as  respects  their  beine  merchantable;  sufficient  time  has 
not  elapsed  to  make  them  |eneraHy  known. 

No.  70.  Specimen  of  wire  appears  of  a  good  quality)  but  as  the 
qaantity  is  small,  beiog  about  two  pounds,  and  as  two  hundred  pounds 
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are  required  to  be  ezhKHted  to  obtaiD  the  premium^  it  mest  be  paued 
bj  witbout  forthcr  notice. 

There  are  te?eral  Bpecimens  of  japanned  ware,  which  though  ex- 
hibiting  the  fact  of  an  ability  to  manufactore  this  description  of  goods 
to  a  great  extent,  still  lack  the  fine  finish  of  the  English  article. 

The  edge  tools  from  Springfield,  Massachasetts,  are  certainly 
goods  oi  a  very  superior  make  and  finish,  and  though  the  maker  has 
to  obtain  for  them  a  high  price,  we  understand  he  is  not  enabled  to 
sgpplr  the  demand.  Donlap,  Madeira  &  Co.  have  exhibited  samples 
oftbeir  edge  tools,  which,  though  not  entering  into  a  comparison  with 
the  SpringfieM  goods  ae  respects  fineness  of  finish,  are  a  verj  mer* 
chantable  article,  and  we  have  reason  to  believe  them  to  be  ofagood 
<|oaUtj.  The  locks  made  b^  Daj  &  Shawk,  (A.  m.)  and  by  M.  Kates, 
(A.  m.^  have  been  noticed  m  a  former  report^  but  the  year  which  has 
passed  has  given  to  some  of  the  committee  an  opportunity  of  testing 
their  quality  in  the  using;  they  have  established  an  incontestible  evi- 
tlence  of  tlieir  superiority  over  any  other  kind  of  lock  ever  imported 
into  ihe  countiy.  There  is,  however,  room  for  improvement  in  the 
fackeriof.  Tbescrews  from  Phillipsburgare  merchantable  goods,  but 
have  netjtt  established  such  a  reputation  as  to  full;^  compete  with  the 
En^ish.  The  samples  of  bell  metal  kettles  exhibited  show  that  the 
article  can  be  made,  but  a  great  improvement  must  take  place  in  the 
weight  as  well  as  finish,  before  it  takes  the  place  of  the  English  ar- 
ticle. The  planes  display  good  workmanship  and  improvement  over 
those  formerly  exhibited,  but  the  irons  being  English,  it  cannot  be 
called  exclusively  an  American  article.  In  approaching  the  button 
department,  your  committee  cannot  but  express  the  pleasure  derived 
from  viewing  the  beauty  and  variety  of  specimens  exhibited  by  the 
enterprising  and  epiniea  makers,  J.  M.  L.  &  W.  H.  Scovill,  (a.  m.) 
and  Robinson,  Jones  &  Co.  (A.  tn.)  This  department  fully  exhibits  the 
power  and  force  of  American  industry  when  properly  protected; 
they  have  almost  wholly  excluded  the  English  article  from  the  mar- 
ket, making  a  home  market  for  the  consumption  of  a  part  of  the  most 
valuable  of  metals.*  As  it  is,  we  believe  them  to  be  unrivalled  in 
all  the  qualities  which  constitute  a  manufactured  article,  and  too 
much  praise  cannot  be  bestowed  upon  the  goods  as  exhibited  b^  the 
above  named  makers.  Your  committee  cannot  think  of  eulogizing 
one  in  particular  when  so  much  is  justly  dqe  to  the  other;  they  there- 
fore submit  to  your  consideration  the  propriety  of  your  particularly 
noticing  both.  The  few  samples  of  pearl  buttons  exhibited  are  good 
articles,  and  would  compare  with  the  English  in  quality.  There  were 
a  nnnber  of  other  articles  exhibited  in  this  department,  such  as 
saws,  shovels  and  tongs,  &c«  &c.  but  as  they  have  been  noticed 
before,  your  committee  deem  it  unnecessary  for  them  to  say  more, 
than  ihtii  such  improvement  is  evidenced,  as  must  ever  be  the  case 
in  a  htLppj  country.  In  closing  this  report,  your  committee  must 
express  their  gratification  at  the  handsome  manner  in  which  the 

*  The  great  improvement  within  the  last  year  haa  given  them  the  most  per^ 
'feotiiig. 
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tDterprisiog  manvliicturers  ia  this  dmrtment  hate  stepped  forth  to 
ennch  the  seyenth  exhibition  of  the  Franklin  Institnte. 
Respectfollj, 

Jno.  Goodman,  Thomas  C.  Prior, 

Geo.  Handy,  Geo.  Abbott. 

Allen  R.  Reeves, 


Report  of  the  Judges  on  Philosophical  Apparatus. 

The  comqnittee  on  philosophical  apparatus  report,  that  they  have 
examined  the  different  articles  submitted  to  them.  They  regret  that 
DO  article  competing  for  either  of  the  premiums  for  mathematical  and 
philosophical  instruments,  was  offered.  Thej  were  struck,  however, 
with  the  beauty  of  execution  of  a  self*registerifie  thermometer,  (for 
heat)  made  and  deposited  by  J.  Fisher,  (/i.  m.)  of  Philadelphia.  A  sur- 
veying instrument,  by  W.  J.  Young,  also  attracted  attention  for  its 
general  usefulness  and  neatness  of  workmanship. 

The  committee  would  respectfully  suggest  as  a  matter  of  record, 
the  providing  a  premium  for  accurately  made  thermometers,  self-re- 
gtsteriim;,  as  well  as  those  of  the  ordinary  kind,  suitable  for  meteorolo* 
gical  olMervations. 

HAaTHAM  Baohx, 
A*  D.  Bachb, 

PMUMpHa^  October  6, 1831.  Jos.  Roberts*  Jr. 


Supplementary  Report  from  the  same. 
The  committee  on  philosophical  apparatus  be^  leave  to  make  the 
further  report,  that  among  the  articles  coming  within  their  province, 
was  one  not  placed  at  the  exhibition  until  after  their  first  report.  The 
article  referred  to  is  a  balance  of  the  most  delicate  kind  used  by  apo- 
thecaries, made  by  J.  Marshall,  (A.  m. )  of  this  city.  The  nicety  of  per- 
formance of  this  instrument,  and  the  thorough  neatness  of  its  parts, 
render  it  highly  worthy  of  n'otice.  It  has,  when  loaded  with  an  ounce 
avoirdupois,  proved,  in  the  hands  of  the  committee,  to  be  sensible  to 
less  than  the  one-fiftieth  part  of  a  grain.  The  beam  of  this  balance  is 
eight  inches  in  length,  and  of  brass,  the  suspension  knife-edee  play- 
ing upon  a  concave  curve  of  steel :  the  suspension  of  the  scale  hooks 
also  knife-edge,  the  hooks  being  of  steel.  The  scale  chains,  and 
uniting  hooks,  are  of  silver.  The  index  is  above  the  axis  of  the  beam, 
and  the  adjustment  made  visible  by  the  coincidence  of  the  point  of 
the  index  with  a  brass  stem  fixed  above  it.  The  stand  of  the  balance 
is  brass. 

In  recommending  this  instrument  to  notice,  the  committee  would 
suggest  the  propriety  of  offering  such  encouragement  to  the  manufac- 
turers of  balances  of  this  sort,  as  well  as  of  the  more  delicate  kind  for 
philosophical  purposes,  at  a  future  exhibition,  as  shall  tend  to  cherish 
this  useful  branch  of  manufacture. 

Hartman  Baohb, 
Philadelphia^  October  11, 1831.  A.  D.  Baohb. 
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Extract  from  the  Jteport  of  the  Judges  an  Stovee  and  QtaUe* 

The  comnittee  of  jadges  upon  stoves  and  grates  beg  leave  respect- 
fiilly  to  report  that  they  have  paid  great  attention  to  the  important 
and  interestiiie  duty  assfgned  to  thero,  having  witnessed  the  daily 
trial  ofnch  of  the  coal  stoves  adapted  to  culinary  purposes,  as  the 
maken  ordepoaitors  vrere  desirous  of  exhibiting  in  actual  operation. 
Not.  13  and  14.  Two  sheet  iron  cooking  stoves,  made  bjr  Mr. 
EkIio,  were  foand  to  bake  well;  they  require  a  small  quantity  of 
fief,  and  are  well  adapted  to  warming  the  apartment,  but  are  not 
cwtidered  durable,  or  convenient  for  boiling  or  washing. 

No.S06.  A  sheet  iron  cooking  stove  deposited  l^y  Mr.  Laoge,  is 
coimdered  excellent,  for  baking  cakes  and  pastry. 

Ho.  38S.  A  cooking  stove,  made  by  Mr.  Steinhauer,  is  consider- 
eAvery  eooaoinical,  and  is  much  liked  by  a  number  of  families  who 
have  used  \t. 

No.  463.  A  small  cooking  stove,  deposited  by  Messrs.  Steinhauer 

&  Kisterbock,  is  considered  the  most  economical  and  convenient  ap- 

paratos  hitherto  presented  to  the  public  at  a  low  price,  and  one  by 

which  the  poor  may  take  advantage  of  the  safety  and  economy  of 

■nng  anthracite,  heretofore  almost  exclusively  confined  to  the  rich. 

This  apparatus  costs  about  six  dollars,  it  bakes  and  boils  well,  is 

comveaieat  Cor  wasbtng  and  ironing  clothes,  and  is  well  adapted  to 

warming  the  apartment.     One  ton  of  fine  coal,  costing  three  dollars, 

will  supply  it  with  fuel  for  four  months,  using  it  fourteen  hours  each 

day.    The  committee  respectfully  recommend  that  a  silver  medal  be 

awarded  to  the  inventors  for  the  above  apparatus.* 

No.  19.  A  cooking  stove  made  by  Mr.  J.  J.  Hess,  deserves  great 
commendation  for  the  compactness  and  number  of  its  culinary  fix- 
tures. The  oven  baked  well,  but  very  slowly,  and  the  quantity  of 
fael  consumed  appeared  to  be  too  large.  The  boiler  for  washing  is 
too  small  for  ordinary  families. 

No.  205.  A  cast  iron  cookine  stove  made  by  Mr.  A.  A.  Young,  is 
very  neat  and  compact,  and  wul  be  durable,  but  it  is  objectionable 
from  the  arrangement  of  the  ^ate,  allowing,  (without  considerable 
care,)  the  products  of  combustion  to  enter  the  room.  This  stove  ha^ 
two  ovens,  and  the  ordinary  kettles  of  a  family  are  intended  to  be 
used  upon  it  for  boiling,  &c. 

No.  534,  P.  A  cast  iron  cookine  stove,  made  by  Mr.  Stackhouse, 
is  very  neat  and  compact,  and  will  be  very  durable.    It  bakes  and  ^ 
boils  well,  and  the  whole  arrangement  is  good.    The  fixtures  are 

*  The  comimttee  on  premiums  and  ezhibitionsy  after  maturely  considering 
this  subject,  determined  to  recommend  to  the  Board  of  Managers  in  no  man* 
ner  Co  sanctioii  any  stove  or  grate»  in  which  the  fumes  of  the  fuel  should  come 
into  contact  with  the  Tictuals  intended  to  be  cooked;  their  recommendation 
was  adopeed  by  the  Board.     This  explanation  b  given  in  order  to  account 
for  the  withholding'  of  the  silver  medal,  and  with  a  view  to  prevent  the  infer^ 
ence  fnm  being  drawn,  that  the  Managers  had  changed  their  views  on  this 
subject;  as  at  present  advised  they  think  it  proper  to  adhere  to  their  former  de- 
cision, in  no  manner  to  lead  their  sanction  to  stoves  or  grates  constructed  on 
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well  nade,  and  consist  of  a  laife  tin  boiler  for  washing,  a  tin  boiler 
and  steamer  for  meat  and  rotables*  and  a  tin  tea  kettle,  to  all  of 
which  copper  tabes  are  attached,  which  |»ass  through  orifices  made  m 
the  sides  and  back  of  the  stove,  over  the  fire,  and  from  which  an 
abundance  of  heat  is  communicated  to  the  contents  of  the  several  ves- 
sels. Under  the  grate  is  a  convenient  permanent  sifter,  to  separate 
the  ashes  from  the  coal.   The  stove,  now  exhibited,  weighs  2  cwt.  2 

3rs.  8  lbs;  the  price  twelve  dollars,  and  with  the  fixtures  eighteen 
ollars;  but  Mr.  Stackhoase  has  offered  to  furnish  them  weighing 
1  cwt  2  (jrs.  0  lbs.  with  the  fixtures  as  above  for  fifteen  dollars,  and 
the  committee  being  informed  that  the  latter  will  be  as  heavy,,  and 
consequently  as  durable,  as  the  cast  iron  stoves  ordinarily  used,  they 
are  of  opinion  that  this  stove  combines  greater  advantages  than  anr 
other  now  in  use,  and  although  the  price  is  not  '*  under  fifteen  dol* 
lars,"  yet  tliey  respectfully  recommend  that  the  premium  of  ooe  hun- 
dred dollars,  and  a  silver  medal,  be  awarded  to  Mr*  Stackhouse  for 
the  same.* 

The  committee  remark  generally,  that  all  the  grates  of  stovea 
should  be  adapted  to  the  bornins  w  small  coal. 

The  soap  stone  grates  made  by  Mr.  Bingham  and  Mr.  Peck,  are 
considered  very  neat. 

No  improvement  is  visible  in  the  coal  grates,  since  the  last  exhi* 
bition. 

Marcus  Bull, 
'     MosBs  Keupton^ 
John  U.  Fralet^ 
Jno.  Mikole. 
PhUadeJ^hioj  October  10,  1831. 


Extracts  f  rem  the  Rcpori  of  the  Judges  on  Carpets. 

The  committee  on  carpeting  bee  leave  to  say,  that  they  consider 
the  Brussels  carpeting,  No.  21,  (PO  manufactured  at  Carlisle,  by  Mr. 
Givan,  entitled  to  the  premium,  being  a  handsome  and  durable  arti- 
cle, and  entirely  of  American  manufaciure  and  materials. 

*  Mr.  Stackhoufe  a§j*~~ 

I  enf^ge  to  furnish,  if  ordered,  fifty  coal  stoves,  weight  2  cwt.  0  qrs.'8  lbs., 
of  the  kind  exhibited  at  the  late  exhibition  of  the  Franklin  Institute,  without 
kettles  for  -  -  .  .  .  .  .  $12  00 

And  one  kettle  with  a  copper  tube,  and  boiler  and  steamer,         -         3  00 

One  wash  boiler  with  copper  tube,  -  -  2  50 

$17  SO 
Allow  me  to  reduce  the  weight  (48  lbs.)  of  stove  to  1  cwt.  2  qrs. 

Olbs.,  deduct  -  -  :  .  -  ^  2  50 


115  00 


Allow  me  to  substitute  iron  boilers  of  the  same  capacity  with  any 

of  the  others  exhibited,  and  the  price  will  be  reduced  to  '  -        $XA  50 
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Tbe  iBgcuiit  Ko.  520,  manaractiired  at  Carlisle  bj  Mr.  Gmo,  and 
that  HiaiiafactBied  hj  the  Lowell  Compaoj,  No.  5,  (P.)  we  would 
Ic&Te  to  joar  dedsion,  remarking  that  we  consider  the  Lowell  of 
tupmoT  mamfaeiMtrc,  though  not  exclasively  AmericaDi  (the  warp 
bavingbeeD  ifluiorted  in  the  grease,)  aad  we  should  not  hesitate  to 
recoBBflBd  it  lor  the  premium,  if  it  had  been  entirely  American. 
Tbe  CaHisle  18  entire! y  American,  and  of  an  excellent  quality* 

Ihft  Braasela,  No.  6,  manufactured  by  the  Lowell  Company,  we 
tosuMer  a  splendid  article,*  the  colours  and  manufacture  being  equal 
to  Aglishy  and  we  shonld  have  considered  it  entitled  to  the  pre- 
an,  if  it  had  been  exclusively  of  American  materials. 

(K  m.)  We  take  pleasure  in  recommending  to  your  notice  the 
beautifulDieceof /Nim/ec{y9S9orcfo/A,  manufactured  hj  Mr.  Isaac  Ma- 
canl^,  ot  this  city,  which  we  think  equal  in  durability  and  beauty  to 
the  bglifih.  The  oil  cloths  for  table  covers,  also  manufactured  by 
Mr.MaJcaAley,  we  ccmsider  superior  to  any  imported  of  the  same  kind 
ofsoods. 

(K  as.)  Wm.  Christie  and  l^loyd  Mifflin  would  also  recommend  to 
yoor  notice,  the  tafked  hearth  rugs,  No.  37,  manufaotured  by  Di^- 
f/eitf  Famaworth  &.Co.  which  they  consider  much  superior  to  anr 
of  tibe  same  kind  the j  have  ever  seen  of  American  manufacture,  both 
far  dualHlity  and  workmanship. 

Wm.  Chrishk,        1  CommiUtt 
L.  Mifflin,  v>       on 

October  7,  IBSl.  Jaqob  FARKswoRTH,3Cflnpe^gf. 


Continued  from  p.  30^ 
(No.  XXII.) 

WITH  A  OOFPSaPLATB. 


To  the  ComniUiee  on  the  Exphtums  of  the  BoUere  tfSleam 

Enginee. 
Gs]rrLBxn,-*BelieYin^  that  the  greater  number  of  explosiona 
which  take  place  in  the  boilers  of  steam  enaines,  are  occasioned  by 
anffering  the  water  to  get  too  low  in  them,  thereby  leaving  the  sides 
and  flue  exposed  to  the  action  of  the  fire,  and  heating  them  and  the 
atcam  to  an  unwarrantable  degree,  I  take  the  liberty,  (without  as- 
^igping  any  philosophical  reasons,)  to  ojfter  the  following  arrange- 
ments for  your  consideration. 

1st,  To  regulate  the  quantity  or  height  of  water  in  the  boilers  at 
nil  times,  whether  the  engine  is  in  motion  or  not 

2nd,  To  regulate  the  pressure  of  steam  in  the  boiler,  or  to  preyent 
a  greater  increase  of  power  than  is  required. 

Sd.  To  detect  the  incorrectness  of  the  safety  vaWe,  and  the  negli* 
^enceof  the  engineer;  also  togiye  notice  should  any  thing  be  wrong 
in  thebmlera. 
4th.  To  indicate  the  temperature  or  relative  heat  in  tbe  boiler. 
You  IX^— No.  2.— February,  1832.  12 
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5tb.  To  enable  the  engineer  to  clean  the  boilers,  in  a  great  degree, 
at  any  time,  without  the  necessity  of  stopping  the  engine. 

6th.  To  prevent  the  water  from  flowing  from  that  boiler  which  be- 
comes the  highest,  \A  consequence  of  the  boat  being  careened,  or  out 
of  level. 

/th.  To  scrape  or  remove  obstructions  in  the  supply  pipes,  while 
the  engine  is  at  work. 

Description  of  Iht  Plate.  . 

1st  To  regufate  the  quantity  of  water. — A,  is  a  small  reservoir 
containing  mercury.  B,  ts  a  small  cylinder  attached  to  A,  in  which 
IS  a  piston.  '  G,  is  a  part  of  the  flue  E,  so  arranged  as  to  admit  the 
fire  to  act  on  the  bottom  of  A ;  the  operation  then  will  be  that  as  the 
water  settles,  the  top  of  A  becomes  uncovered  by  water,  consequently 
the  heat  is  hotcarried  oft*  so  fast,  and  the  expanding  mercury  forces 
up  the  piston  and  gives  motion  to  lever  D;  which,  bj  its  connexions,  as 
shown  by  the  drawing,  raises  the  stop  stem  F,  which  allows  the  Tslve 
G  to  rise,  and  admits  the  water  into  the  forcins;  pump  H$  the  mo- 
tions are  reversed  when  the  water  arrives  at  the  proper  height,  as 
ahown  by  the  line  I;  by  covering  A,  the  temperature  ot  the  mercury 
is  rednced,  so  that  the  piston  descends,  which  causes  the  stop  stem 
F,  to  approach  nearer  to  the  valve  G,  so  as  to  pVevent  the  valve  from 
rising  hig;iier  than  necessary  to  admit  a  regular  supply  of  water.  J, 
is  a  weight  placed  on  the  stem  of  the  valve  K,  so  that  the  engineer 
can  at  all  times  tell  when  the  pump  is  in  working  order,  by  the  mo- 
tion of  the  weight  up  and  down,  for  should  any  thing  be  the  matter 
with  the  pump,  the  weight  will  be  stationary. 

2nd.  To  regulate  thS  pressure  of  steam,  &c.< — L  is  the  common 
safety  vftve  loaded  to  the  pressure  desired;  the  steam  being  at  that 
height,  the  mercury  is  poured  into  the  reservoir  A,  until  Jt  rises  to 
the  proper  height,  as,  for  instance,  to  about  the  position  in  which  the 
piston  IS  placed  in  the  drawing;  the  operation  then  will  be,  should 
the  safety  valve  be  overloaded  b^  carelessness,  designedly,  or  ac- 
cidentally prevented  from  workmg,^  the  mercury  wUl  rise  by  the 
increasing  heat  of  the  increased  pressure  of  steam,  as  well  as  if. the 
water  had  been  below  the  top  of  reservoir  A.  By  the  raising  of  the 
piston,  the  end  of  the  lever  D  is  made  to  press  against  the  spring  at- 
tached to  the  lever  M,  until  it  bears  hard  against  the  end  of  M,  when 
the  valve  in  N  will  open  quickly  and  wide,  and  let  the  steam  on  to  the 
small  engine  O,  which  is  made  to  work  the  cold  water  pump  P,  tp 
force  the  water  into  the  boiler  through  the  pipe  Q;  the  cold  water  re- 
duces the  temperature  of  the  water  and  steam  in  the  boiler,  until  they 
come  down  to  the  pressure  required,  when  the  small  engine  will 
stop.  To  insure  the  starting  of  the  engine  without  the  assistance  of 
the  engineer,  it  will  be  necessary  to  load  the  fly  wheel  R,  so  that 
the  crank  will  always  stop  in  a  proper  position  for  starting.  It  woald 
be  probably  better  to  have  two  small  cylinders,  with  the  cranks 
placed  at  right  angles,  there  would  then  be  no  doubt  that  the  en- 
gine would  start  as  soon  as  the  valve  N  were  opened.  From  the 
luregoing  explanation,  yon  will  perceive  that  the  small  engine  will 
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keep  the  water  to  the  proper  height  when  the  boat  is  slopped;  the 
cylinder  B,  is  intended  to  give  notice  should  an?  thing  be  wrong  in 
tke  Iwiier,  whether  the  steam  be  too  high,  or  the 'water  too  iow. 

Sd.  To  indicate  the  temperature  in  the  boiler,  the  brass  plate  S 
u  mdnattd  so  that,  by. the  position  of  the  index  T,  jou  can  see  the 
reutiTelttttin  the  boiler. 

41k  To  enable  the  engineer  to  clean  the  boilers  and  fill  them.— 
It  is  well  Juwwn  that  where  there  are  heaters  attached  to  the  bottoa 
of  boilers,  that  all  the  dirt  and  sediment  collects  in  them.  It  is 
alas  well  known  that  those  heaters  burn  out  first,  owing  to  the  sedi* 
aMot  being  collected  in  them  and  actiiig  as  a  nonconductor  of  beat 
1  therefore  propose  placing  a  cross  receiver  for  dirt  and  sediment 
connected  with  the  boilers,  as  shown  bj  the  drawing,  at  U,  so  tint  toe 
fire  will  not  act  on  it;  there  will  be  little  or  no  heat  lost,  as  it  will 
not  descend.  The  reason  whj  the  sediment  collects  in  those  receiv- 
ers, 1  conceive  to  be  owing  to  a  continual  current  in  the  water  from 
the  fire  end  to  the  back  end  of  the  boiler,  and  more  particular!  v  when 
tbeaopplj  iseoing  on;  the  water  at  the  fire  end  being  lighter,  in  con- 
•eqneoce  of  the  greater  heat,  rises  to  allow  the  heavter  or  colder 
water  coonog  from  the  back  end  of  the  boiler,  producing  a  Airrent, 
aa  represented  by  )j^  j>  in  the  drawing,  allowing  the  dirt,  &c. 
to  pass  down  the  pipe  connecting  the  boiler  and  receiver;  there 
ihonld  not  be  more  than  two  boilers  connected  to  a  receiver  when 
placed  in  a  boat,  otherwise  we  would  have  no  advantage  in  placing 
the  supply  pipes  as  shown  in  Fig  2.  V,  is  a  cock  placed  in  the  end 
of  receiver  11,  by  opening  which  the  dirt,  &c.  Mfill  lie  forced  throiffih 
n  pipe,  leading  to  the  outside  of  the  boat  under  Water,  which  can  be 
done  as  frequently  as  you  wish.  Should  you  wish  to  empty  your  boil- 
ers cntirelj  and  refill  them,  the  engineer  will  first  nut  ou^the  fire, 
leave  the  doors  open  to  cool  down  the  furnace;  then,  before  the  steam 
foU  down,  open  the  cock  V,  and  let  all  the  water  out;  then  by  forc- 
lag  a  snudl  quantity  of  cold  water  into  the  boiler,  (he  steam  ban- 
ning to  condense,  the  water  will  rush  back  through  the  pipes  and  fill 
^e  boilers  as  hi^  as  necessary,  when  the  cock  should  be  shut. 
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Fig.  8.  To  present  the  witer  from  flowiB^  from  the  higb^f  boilers 
to  the  tower  ones*  A*  the  end  view  of  the  boilers.  B,  the  ends  of  the 
suppljpipes,  pieced  withki  three  inches  of  the  sarfice  of  the  water, 
18  represented  bj  the  dotted  line  C,  which  is  the  position  when  the 
boilers  are  level.  The  black  lines  show  the  position  of  the  water  as 
relates  to  the  boiler  when  the  boat  is  careened.  Yon  will  perceive  that 
it  is  impossible  for  the  water  to  flow  below  the  bottom  of  B,  let  the 
boat  be  ever  so  much  careened,  or  out  of  level.  The  drawing  shows 
the  pipes  without  valves  on  the  ends^  which  would  be  necessaiy  to 
prevent  any  water  from  flowing  back;  thej  should  have 
hinge  valves  such  as  represented  in  the  maigin.  To 
cipan  the  supply  pipes  they  should  be  arranged  as  repre- 
sented in  Fig.  3. 


necessaiy  to 

40 


A,  is  a  small  cylinder  made  of  sheet  iron,  about  a  quarter  of  an 
inch  thick,  with  the  ends  somewhat  sharpened,  fastened  to  the  stem 
B,  working  through  a  stuffing  box,  as  at  C.  D,  are  connexions  for 
screwing  on  the  end  of  B.  A,  t>eing  forced  backwards  and  forwards, 
scrapes  the  side  of  the  pipe  entirely  clean.  At  E  is  a  scraper  of  the 
same  kind  as  that  placed  at  the  end  of  each  boiler. 

The  advantages  of  making  use  of  the  mercurial  apparatus  are 
many,  because  as  mercury  is  a  fluid  metal  expanding  oy  heat  with 
Et  power^  it  can  put  in  motion  any  fixture  necessary  to  re- 


gulate the  water;  to  throw  the  water  of  the  regular  cold  water 
pump  direct  into  the  boiler;  to  give  Aotice  when  the  steam  is  too 
high,  at  the  same  time  acting  as  a  safety  valve,  also  to  wai^  you  when 
the  water  is  too  low  in  the  boiler;  to  ^n  doors  placed  at  the  ends 
of  the  flues;  start  the  small  engine;  dfFect  the  cold  water  into  the 
fire,  &c.  all  of  which  can  be  done  at  their  respective  or  proper  times, 
merely  by  arrauginf^  each  fixture  to  receive  its  motion  at  a  particu- 
lar position  of  the  piston;  as,  for  instance,  in  the  regular  state  of  the 
boilers,  its  operation  is  solely  to  regulate  the  valve  6.  Should  any 
thing  prevent  a  full  operation  of  the  pump  H,  the  piston  continuing 
to  rise  by  the  increasing  heat,  sets  the  .cold  water  pump  to  throw  the 
water  directly  into  the  boiler;  should  that  fait,  the  piston  still  con- 
tinuing to  rise,  starts  the  small  engine^  opens  the  doors  at  the  end  of 
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tke  fl«cs,  opens  tiie  co€k  to  give  notice,  and  changes  the  direction  of 
the  water  to  pit  sot  the  fire. 

Tears,  respectfully, 

Caswalladbr  Etaks. 


Hirtkir  obiervaiians  for  the  cannderation  of  the  Mentbere  compos- 
mglht  Qnmmitee  on  tie  exphsion  of  steam  engine  boilers^  of  the 
AonkSnhuiUMae. 

Fig.  1.  Expanding  rods  to  prevent  the  explosion  of  steam  boilers. 

A,  a  groand  view  of  a  steam  engine  boiler.  B,  C,  D,  are  brass 
rods  of  aboat  three-foartbs  of  an  inch  in  diameter.  E  and  F  are  le- 
vers connected  to  the  brass  rods.  G,  a  lever  attached  to  the  valve 
cock  H.  K,  I  stuffing  box  at  the  end  of  the  boiler.  M,  M,  are 
gaides  to  prevent  the  rods  from  bending. 

I^g.  1. 


ExpiUmaiion  of  iht  principle  and  operation  of  the  rods, 

SaeatOB,  in  his  exnerioieBts  on  the  expansion  of  metals,  has  found 
that  l^  degrees  of  beat,  will  expand  iron  one  foot  in  length  ^hihs 
of  an  inch,  and  that  brass  expands  xSMv  ^^  ^^  ^^^^'  Suppose  the 
boiler  to  have  been  20  feet  hi  length,  and  the  rods  18  feet:  we  will 
now  suppose  that  rod  B  is  secured  to  the  back  end  of  the  boiler  at 
L,  then  232,  expansion  of  one  foot  of  brass,  x  18  »  4176  —  151  x 
5M)  feetlen^  of  boiler  a  3020  «  1156.  Expansion  of  rod  B  bevond 
tbatof  the  boiler,  which  x  13,  the  ratio  of  length  of  the  arms  of  lever 
E,  » 15028  +  4176  »  19204  the  motion  of  the  end  of  rod  D,  which 
X  1^  12,  the  ratio  in  leiu|th  of  the  arms  of  lever  F,  ^  230448  + 
4176.  Expansion  of  rod  C,  »  234624,  the  motion  of  the  end  of  rod 
C  at  1,  which  -i-  by  10,000  »  23^^^^  inches.  Now,  as  180  de* 
(rees :  23.4624  : :  10  degrees  ^  ^yoW^  inches,  so  that  it  appears  a 
▼eij  small  increase  of  temperature  will  give  the  necessary  motion  to 
open  the  cock  H,  at  the  proper  time,  it  can  also  be  applied  to  regulate 
the  damper^  to  increase  the  supply  of  water,  or  to  direct  the  water  of 
theco/d  water  pump  immediately  into  the  boiler;  it  is  also  evident  that 
we  are  net  limited  in  the  motion  of  the  end  of  the  rod  C,  but  can  ar- 
nogt  (he  nuchine  so  that  one  degree  will  give  a  motion  of  three  or 
nore  inches:  when  the  boilers  are  made  of  copper,  th^.  rods  should  be 
•f  ira^  the  jaotieB  of  the  rods  would  then  be  reversed  by  increased 
kit 
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Fig.  2,  represents  an  improTed  application  of  the  fusible  metal  for 
the  purpose  of  giTing  the  alarm  when  the  water  gets  too  low  in  the 
boiler.  A,  thel)oiler.  B,  a  small  cylindrical  tabe.  C,  the  finsible 
metal.  D,  a  stem  passing  through  a  stuffing  box,  and  resting  on  the 
fusible  metal,  the  other  end  fastened  to  lever  E.  F,  an  alarm  cock 
which  opens  when  the  rod  D  descends  in  the  fluid  metal,  and  gives 
notice  tnat  the  water  is  too  low.  What  I  consider  to  be  an  improve- 
ment is  the  use  of  the  cylinder,  which  prevents  the  metal  from  be- 
ine  lost,  and  is  always  ready  for  a  new  operation.  I  believe  in  all 
other  applications  of  the  fui^ble  metal,  it  would  be  necessary  to  get 
the  steam  down,  and,  in  some  cases,  to  empty  the  boiler  before  ue 
metal  could  be  applied  for  another  operation. 

Cadwallader  Evahs. 

The  above  drawings  are  not  made  to  any  scale,  nor  have  I  ahown 
the  application  of  the  rods  to  all  the  purposes  intended,  as  I  have  not 
time  to  do  this  at  present. 

(No.  XXIII.) 
Letter  from  John  G.  CMfedy,  dated 

Washington  CUy^  October  Ath^  1830. 

GsNTLEMEK,— Aware  of  the  magnitude  of  the  subject  upoti  which 
I  intend  addressing  you,  involving  the  lives  and  property  of  the 
citizens  of  our  country,  I  will  treat  the  subject  as  fully  as  circum- 
stances will  allow,  paying  due  regard  to  that  brevity  so  desirable 
in  communications  of  this  nature. 

The  repeated  and  melancholy  catastrophes  arising  from  the  ex- 
plosion of  steam  boilers,  have  produced  in  our  country  a  general,  and 
f  hope,  a  beneficial,  excitement,  causing  minute  researches  and  in- 
vestigations that  may  ultimately  avert  such  awful  and  terrible  con* 
sequences.  A  moment's  reflection  upon  the  recent  explosion!  of  the 
Helen  McGregor,  Chief  Justice  Marshall,  and  others,  would,  were 
conviction  necessary,  convince  the  most  obdurate  that  immediate  and 
prompt  measures  should  be  taken  to  prevent  in  future  such  vast  sa- 
crifices of  life  and  property,  to  whatever  causes  they  may  be  attri- 
butable; whether  from  detects  in  boilers,  ignorance,  neglu;ence,  or 
other  causes  yet  unknown,  the  proper  and  efficient  remedy  for  which, 
I  humbly  pray,  may  be  the  result  of  your  philanthropic  investiga- 
tions; which,  if  aided  by  the  zealous  co-operation  of  Congress,  I  have 
not  a  doubt  will  be  th^  case,  and  that  in  future  our  lives  and  property 
will  be  secured  from  such  disasters. 

The  circular  published  by  you,  requesting  information  upon  this 
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important  subject  reeeiTed  mj  early  attention;  but  circumstances 
ha^e,  until  now,  prevented  me  from  addressing  you  on  this  subject, 
and  when  it  is  recemng  the  consideration  of  the  science  and  ex- 
perience embraced  in  the  Franklin  Institute  of  Philadelphia,  perhaps 
delicacy  ought  still  to  restrain  me. 

That  part  of  the  extensive  subject  to  which  I  would  draw  your 
attention  is  the  construction  of  the  safety  valve,  it  being  in  its  pre^ 
sent  form,  as  generally  used  in  this  country,  considered,  and  found 
by  elpmence,  nighly  defective.  Against  the  safety  valve  now  in 
use  there  may  be  urged  the  following  objections,  which  the  improve- 
ments I  have  tapropose  will  entirely  obviate. 

It  admits  of  being  loaded  to  any  extent,  th^eby  increasing  the 
density  of  the  steam  to  any  indefinite  pressure,  without  the  slightest 
knowledge  being  given  to,  or  attainable  by,  any  of  the  passengers 
who  mii^t  take  ti^  necessary  precautions  for  their  safety.  It  is 
sometimes  so  placed  that  it  can  be  loaded  b^  any  unguarded  hand, 
or  passeneer,  on  board  the  boat;  and,  lastly,  it  is  at  the  entire  com- 
mand of  the  engiioeer,  offering  every  facility  to  increase  the  pressure 
when  ambition  or  other  eauses  might  induce  him  to  hazard  the  lives 
of  the  passeocers  for  the  paltry  considelhition  of  excelling  in  speed. 
I  will  proceed  to  examine  these  objeclfons,  stating  the  manner  in 
which  they  can  be  obviated.  A  boiler,  constructed  to  trork  upon  the. 
high  or  low  pressure  system,  is  regulated  in  its  strength  accordingly; 
each  thickness  of  iron  having  a  corresponding  pressure  to  withstand^ 
which,  for  a  limited  time,  can  be  borne  with  safbty.  Boilers^  when 
originally  constructed,  have  their  pressure  regulated  by  the  we^t 
affixed  to  the  safety  valve,  which,  when  retained  in  its  original  posi- 
tion, produces  no  more  than  an  ordinary  density  of  steam;  though  in 
its  constntetion,  (the  weight  being  hun^  to  a  horizon^l  lever,  with 
its'folcrum  at  the  extreme  end,)  ui^  weight  admitting  of  being  re- 
moved to  the  other  extreme  eno,  or  from  the  fulcrum;  thereby  in- 
cieasing  the  effect  of  the  weight  upon  the  valve  in  proportion  to  the 
leve^ge  obtained.  To  exemplify  this  objection^  I  will  relate  an 
anecdote  of  a  steam-boat  captain,  in  the  western  waters.  A  boat  had 
overtaken  him;  the  steam  was  raised  to  **  blowing  off;"  he  jumped 
upon  the  safety  valve,  and  swore  he  would  either  «*  beat  her,  or  et^ 
blow  up."  To  men  so  destitute  of  the  principles  of  prudence^  the 
life  of  an  unwary  passenger  should  never  be  intrusted,  I  therefore 
would  niace  this  safety  valve  beyond  the  reach  pf  one  so  hazard- 
ous anu  imprudent.  Any  hand,  or  passenger,  on  board  the  boat,  un- 
conscious of  the  daneers  that  arise,  might  remove  the  weig^ht  from 
its  proper  position  to  the  extreme  end  of  the  lever,  thereby  increas- 
ing the  pressure  perhaps  two  fold;  from  any  such  dangerous  removal 
serious  consequences  must  ensue. 

In  a  momentary  excitement,  similar  to  the  above  instance,  the 
captain,  or  engineer  of  the  boat,  might  remove  the  weight  on  the  le- 
ver, regardless  at  that  time  of  attending  dangers;  while  in  an  hour  of 
cool  deliberation  he  might  shudder  at  the  dangers  he  had  escaped^ 
and  wonder  at  his  extreme  good  fortune. 

To  obviate  these  general  objections,  arising  from  the  dangerous 
alterations  to  which  this  valve  is  susceptible,  I  will  explain  the 
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CQoalnKstioii  of  the  vaWes  possestiog  these  qvalitieAi  For  beilertf 
worldiiff  upon  the  low  pressure  system,  where  steam  much  above  one 
atmosphere  is  impracticable,  I  would  have  a  chamber,  A,  A«  Fig.  I, 

^  having  at  the  bottom  a  seat  for  tk^ 
^  reception  of  the  ralve  B,  (as  con- 
structed upon  the  ordinary  princi- 
ple;) the  requisite  loM  or  weight 
c,  should  be  cast  upon  this  valvoy 
fitting  close  into  the  chamber  A,  A, 
with  an  intermediate  space  only 
sufficient  for  the  action  oi  the  vslTe; 
there  beinc  grooves  cast  upwards 
in  the  load  c,  as  channels  for  the 
steam  to  escape  when  the  valve  is 
raised;  when  from  the  filling  of  the 
chamber  with  the  weight  or  load  e  it 
is  impossible  to  increase  the  weight 
tr  within  the  Chamber  A,  A.  To  pre- 
"  vent  any  weight  being  hung  to  the 
vertical  valve  rod,  (as  done  on  some 
occasions,)  we  would  dispense  with  this  rod,  and  substitate  a  chaint 
P$  which  ohain^while  answering  all  the  purposes  of  a  rod  in  raisins  the 
valve,  will  allow  no  additional  application  of  weiaht,  for  a  chain 
bearing  a  strain  equal  to  its  strength,  will  not  witnstand  the  least 
pressure  without  coiling;  as  would  be  the  case  with  the  chain  D,  in 
pk  attempt  to  load  by  the  outward  lever.    The  weight  c  is  hollow, 
the  chain  I>,  being  attacked  to  the  top  of  the  valve.   By  this  simple 
contrivance  of  enclosing  the  weight  immediately  upon  the  safety 
valve  in  a  cl<Mie  chamber,  and  of  having  it  raised  by  a  chain,  coiling 
the  moment  any  pressure  is  applied,  all  stratagems  of  an  imprudent 
and  hazardous  engineer  are  p>ut  at  defiance;  or  when  through  igiio* 
ranee  he  may  be  unconscious  of  the  dangers  he  is  hazarding  by  an 
increase  of  pressure  on  the  valve:  as  thus  contrived  it  is  utterly  im- 
possible. 

Another  construction  of  the  safety  valve,  similar  in  its  principlea 
and  advantages,  is,  like  Fig.  1,  adapted  principally  to  low  pressure 
boilers. 
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The  T&We  B,  Fig.  a,  is  loaded  like  Fig.  1,  witli  a  small  hole  drill- 
ed vertically  througb  ]tbe  weight  C  and  the  valve  B,  with  a  valve 
seat  at  thehottom  for  the  reception  of  the  small  valve  £,  into  wbitih 
it  works,  closing  upwards.  When  an  attempt  to  load  is  made  bj 
suftpending  a  weight  to  either  end  of  the  lever  F,  both  applications 
are  found  to  allow  the  steam  ta  escape;  for  by  hanging  it  to  the  short 
arm  you  depress  the  valve  £,  it  opens,  and  th^  steam  escapes;  or  if 
hojBg  to  the  long  arm«  it  raises  the  small  valve,  which  closes  and 
|>resses  upwards  against  the  large  valve  B,  which  lightens  or  even 
raises  it,  allowing  the  steam  to  escape.  The  small  valve  opens 
downwards,  the  large  valve  upwards. 

From  the  greater  weight  required  upon  the  safety  valve  of  a  high 
preas,ure  boiler,  it  would  be  impracticable  to  load  the  valve  upon  thjia 
priDciple,  having  to  extend  the  chamber  to  a  considerable  height  or 
width*  To  prevent  this,  the  chamber  should  be  perfectly  close,  as 
heretofore,  leaving  no  space  for  an  addition  of  weight,  with  the  guide 
extended  to  some  convenient  length  downwards,  as  in  F^.  3^  with 
a  joint  below  to  he  attached  to  the  lever  £,  having  its  fulcrum  at  tt»e 
extreme  end,  F^  with  a  lead  weight,  D,  cast  upon  the  other  extreme 
end  of  the  lever  £.  By  this  leverage  of  the  weight,  (su|)pos]ng  it  to 
be  quadruple,)  the  effect  of  the  weight  upon  the  valve  will  be  quad- 
rupled, one  hundred  pounds  acting  with  a  pressure  of  four  hundred 
pcMinda  in  virtue  of  the  leverage  obtained. 

To  prevent  the  lever  E,  and  weight  D,  from  receiving  a  swaging 
motion  from  that  of  the  boat,  it  can  be  admitted  into  a  groove  staun- 
cheon,  G,  secured  to  the  top  of  the  boiler,  extending  downwards; 
this  groove  of  a  length  only  to  allow  a  sufficient  rise  of  the  valve  A 
for  **  blowing  off." 


..lS^&s:£:!Ssif... 
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This  construction  of  a  safety  valve,  f  intended  for  high  pressures,) 
though  not  presenting  a  total  impossibility  of  an  increase  of  weight, 
still  presents  difficulties  which  are  not  easily  overcome;  nor  could 
the  slightest  addition  be  made  to  the  weight,  for  one  or  two  days,  re- 
quired for  the  boiler  to  cool  before  any  person  could  venture  in  it  to 
make  the  alteration,  which  trouble  and  delay  it  is  supposed  few  will 
take  when  engaged  in  regular  trips  with  passengers  or  freight,  thus 
preventing  entirely  any  sudden  increase  of  weight  which  a  momen- 
tary excitement  might  prompt  the  captain  or  engineer  of  a  boat  to 
make,  and  which  upon  mature  deliberation  would  be  censurable  even 
in  themselves. 

Scarcity  of  water  in  the  boilers  of  a  steam  engine,  causing  in  a 
•great  measure  the  most  awful  and  fatal  explosions,  of  late  renderings 
a  passage  in  a  steamer  a  voyage  of  fear  and  apprehension,  may  be 
well  attributed  t6  the  inattention  of  some  of  our  engineers  to  a  most 
necessary  part  of  their  duty,  namely,  that  of  keeping  a  proper  sup- 
ply of  water  in  their  boiler. 

Every  boiler  is  supplied  with  two  or  more  gauge  cocks,  for  the 
purpose  of  ascertaining  the  height  of  water  within  it.  With  suffi- 
cient attention  paid  to  these,  other  contrivances  Would  be  superflu- 
ous; but  experience  in  many  instances  has  taught  that  other  contri- 
vances are  necessary,  compelling  an  engineer  to  pay  sufficient  atten- 
tion to  his  gauge  cocks.  A  plan  of  one  I  wiU  endeavour  to  explain. 
(See  Fig.  4.) 


It  is  the  application  of  a  float.  A,  to  the  working  of  a  valve,  B, 
fitted  and  ground  into  the  bottom  of  the  pipe  C,  secured  to  the  boil- 
er,- the  valve  having  a  guide  extending  through  the  pipe,  with  the 
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other  necessary  levers  for  its  operation.  When  the  water  is  at  its 
|n-oper  height,  the  buojancj  of  the  float  A,  will  close,  and  keep  closed, 
the  valve  B,  which  is  perfectly  steam  tight,  but  in  the  event  of  the 
water  lowering  to  a  dangerous  point,  the  float  A,  by  its  own  gravity, 
will  descend  with  it^  acting  with  the  leverage  o,  6,  brings  with  it,  and 
opens  the  valve  B,  thereby  allowing  the  steam  to  escape  through  the 
pipe  c  The  lever  of  the  float  A  is  steadied  by  a  grooved  stauncheon, 
as  described  in  f  i^.  ^^ 

A  Diligent  engineer  will  thus  receive  an  effective  warning  of  bis 
lijiDeer,  demanding  immediate  and  prompt  attendance  to  a  renewal 
of  the  requisite  quantity  of  water,  as  the  only  means  to  prevent  the 
sleam  from  escaping. 

These  contrivances,  if  generally  adopted,  might  afford  security 
against  a  dangerous  pressure  of  steam;  if  obtained  by  these  or  anv 
other  contrivances  that  your  experience  and  science  may  recommend^ 
I  will  receive  sufficient  remuneration  for  my  trouble. 

Geiitlemen — ^Before  quitting  this  subject,  which  has  been  so  deeply 
impressed  upon  you  and  the  majority  qf  our  citizens,  allow  me  to  pay 
a  passinf  tribute  of  respect  and  gratitude,  due  from  our  countrv  to 
^onr  ioffefatigable  zeal  and  labours  in  so  humane  a  cause:  the  Jeep 
interest  you  nave  taken  in  this  momentous  subject,  and  the  ability 
vvith  which  such  a  scientific  investigation  must  be  continued  by  you, 
^lU  no  doubt  prove  successful  in  preventing  further  sacrifices  of  our 
fellow  citizens.  For  vour  unremittine  exertions  for  the  attainment 
of  these  desirable  ends,  you  will  call  forth  the  thanks  of  our  tra- 
▼ellers,  our  citizens,  and  our  country,  whose  safety  and  welfare  you' 
have  made  your  study,  and  whose  gratitude,  which  you  merit,  shall 
be  continued  as  long  as  the  beneficial  results  of  your  labours  shall  be 
ezperiencea  and  admired. 

AJJow  me,  gentlemen,  to  conclude  by  offering  an  apolo^  for  this 
bumble  tribute  which  love  of  country  has  induced  me  toofferjr  should, 
jou  think  it  worthy  of  perusal,  my  gratitude  will  be  increasing  and 
continual,  while' the  suggestions  of  the  humble  may  be  thought  worthy 
ofconsideration. 

I  have  the  honour  to  be, 
Gentlemen, 

Your  obedient  servant, 

John  G.  Cassedt. 

In  writing  this  communication  upon  the  safety  valve,  two  of  my 
own  construction  only  were  included,  when  by  request  of  a  gentle- 
man of  science,  I  included  two  of  his,  to  whom  the  merit  of  the  origi- 
nal idea  belongs,  he  having  called  upon  me  to  furnish  drawings,  £c. 
by  wluch  circnmstance  my  attention  was  first  drawn  to  the  subject. 
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(No.  XXIV.) 
Ettnct  of  A  letter  from  James  D.  Woodaide,  dated 

Washington  Cittfi  August  Si%  ISSO. 

Sir,— Bj  an  adrertisemeBt  in  a  paper  of  this,  citj,  I  )p«rcetT(K  that 
it  is  the  wish  cf  the  Franklin  Institute  to  reeeive  from  indtvidaals 
their  ideas  in  relation  to  the  bursting  of  boilers  on  board  of  steam- 
boats, and  if  practicable  to  devise  some  plan%to  pirevent  it.  I  there* 
f»re  do  mself  the  pleasure  to  remark,  that,  in  my  opitiion,  though  the 
causes  ofexplosrions  are  roanj,  yet  there  are  two  which  may  be  con- 
fiidered  as  the  principal  ones. 

The  first  I  shall  name  is  defect  in  the  metal,  and  the  secetid  per- 
mitting the  water  to  get  too  low  in  the  boiler:  The  water  in  the 
boiler  should  never  b^  permitted  to  fall  below  a  certain  line.  Abont 
three  years  since  I  devised  a  plan  for  preventing  bbilers  from  burst- 
ing, by  having  a  safety  valve  within  the  boiler,  where  no  one  can 
possibly  meddle  with  it,  and  so  constr(rcted  as  to  open  itself  when 
the  water  has  fallen  to  a  certain  depth.  This  valve  will  certainly 
open  of  itself  when  the  water  has  fallen  below  it. 

There  might  be  a  great  improvement  made  in  boilers  which  woutd 
vetv  materially  strengthen  their  ends,  viz.  by  having  them  convex 
within,  and,  of  com>se,  concave  without.  Added  to  this^  let  bars  of 
wrought  iron  be  placed  across  the  ends  of  the  boiler,  day  three  bars 
making  ends  to  overlap  the  edge  and  support  the  rivets  all  rouf|d. 

In  tne  present  mode,  safety  valves  are  pkced  where  additiomal 
weights  maybe  applied  to  keep  them  closed  i  this  in  a  race  has  been 
thet^ause  no  doubt  of  many  disasters.    I  remember  to  have  noticed 


able  injury. 


Very  respectfully  yours, 

James  D.  Woonsit)^. 


(No.  XXV.) 
Letter  from  E.  Bigelow»  dated 

Washington  CUy^  Sqptmlber  £3, 1830. 
Sill,— I  believe  that  I  have  found  a  means  by  which  explosions  may 
be  prevented.  Though  there  may  be  manj  causes  of  theee  acdidente, 
I  believe  a  deficiency  of  water  in  the  boiler  to  be  the  principal  one. 
I  propose  to  place  a  pipe  upon  each  boiler,  under  which  is  a  plate  of 
iron  or  copper  much  weaker  than  the  boiler;  this  plate  will  give  way 
sooner  than  any  other  part  of  the  boiler  and  allow  the  steam  and  wa- 
ter to  blow  up  without  damage. 

Yours,  respectfully, 

£.   BlOELOW. 
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(No.  XXVI.) 
'   {Second  letter  from  £.  BtgeloW)  Uated 

fFoBhmgtim  Clty^  September  &^  1890. 

Sib,— Mj  first  letter  not  fiavine  referred  to  a  method  of  prevent- 
ing a  collapse  of  ffnes  within  boilet^,  I  write  again  to  propose  that 
moveable  braces  should  be  placed  within  these  flues.  Such  braces 
ahottid  not  be  made  so  large  as  to  interfere  with  the  draft,  or  wifli  fa- 
ciliQr  of  removal. 

Yonrs,  respeetfullj, 

£.  BieBi.i)w« 


(No.  XXVII.) 
Eztnct  of  t  letter  from  John  D.  Weird,  of  Yergennet,  Yermont. 

I  SEE  that  there  is  much  discussion  upon  the  subject  of  the  burst- 
iBg  of  steam  boilers^  and  diat  your  Institute  is  investigating  the  mat- 
ter, and  as  all  sorts  of  opinions  appear  to  be  requested,  \  be^  leave  to 
offer  mine  as  the  result  of  no  inconsiderable  practical  expenenco,  al- 
^o«^  I  know  it  differs  from  the  opinions  of  nearly  all  the  steftm  en- 
g^nelittilders  on  this  side  of  the  Atlantic,  and  also  from  an  opinion 
published  by  Dr^  Jones  in  vour  jounial,  that  steam  of  the  elastic  foree 
of  fourteen  or  fifteen  pounds  per  sc^uare  inch  may  be  used  with  safety. 
Mj  opinion  is,  that  steam  of  greater  jforce  than  three  or  four  pounds 
per  square  inch  above  the  pressure  of  the  atmosphere  can  never  be 
used  without  great  danger,  for  no  ingenuity  can  render  a  boiler  se- 
cure against  accidents,  therefore  security  can  only  be  obtained  by 
using  steam  of  such  fbrce  as  shall  not  produce  extensive  mischief 
when  accidents  do  happen.  Mr.  Burr  sa^s,*  **  we  hear  of  n*  similar 
explosions  in  Great  Britain;"  the  re&Son  is,  that  all  the  British  ^  ma-f 
rine  engines,?'  as  they  are  called  there,  «re  worked  v^ith  a  pressure 
of  only  three  or  four  pounds  per  inch  in  the  boilers,  instead  of  the 
thirty-six  pounds  per  inch  used  in  many  of  the  American  low  pres- 
sure boats.  And  it  \k  a  fact  too  that  some  steato  etigines,  maae  by 
Mr.  Watt  forty  ye^rdago,  Will  at  this  time  perform  more  work,  with 
a  given  qdatitity  of  fuel,  thalA  any  that  have  be'en  mude  since,  and 
they  are  uniformly  worked  with  the  low  pressure  of  four  pounds  per 
inch.  This  circiiYtiBt&nce  is  certainly  n^  argument  in  favour  of  using 
high  steam  fot  the  teke  of  economy. 

I  am-,  &c. 

Jo&9  D.  WEinn. 

»  Jour.  FnftiUin  Institute,  p^  333^  ml.  ri. 
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FranUin  Instiiuit  Quarterly  Meeting. 

The  thirty-second  quarterly,  or  ei{;hth  aDQual  meetiDg  of  the  Id* 
stitBte,  was  held  at  their  hall  on  Thursday,  Ji^nuary  19, 1832. 

Thomas  Jlbtcher,  Vice  President,  took  the  chair,  and 

William  Hamilton  was  appointed  secretary,  P.  T. 

The  minutes  of  the  last  quarterly  meeting,  and  also  the  minutes 
of  the  meeting  held  this  day  at  4  o'clock,  to  appoint  the  tellers,  and 
to  open  the  poll  for  the  election  of  the  officers  and  managers  of  the 
Institute  for  the  ensuing  year,  were  read  and  approved. 

The  annual  report  ofthe  Board  of  Managers  was  read  and  accept- 
ed, When,  nn  motion,  it  was  referred  to  the  committee  on  publica- 
tions, with  instructions  to  publish  it 

The  annual  report  of  the  Treasurer  was  read  and  approved. 

The  amendment  of  the  constitution,  proposed  at  the  last  quarterly 
meeting,  was  called  up,  when  the  following  amendment  was  oflferedy 
viz. 

Article  2nd,  section  4th.  Any  member  who  shall  have  refused  to 
pay  his  annual  contribution  for  two  successive  years,  shall,  by  a  vote 
of  the  managers,  forfeit  his  membership;  but  be  shall  not  thereby  be 
exonerated  from  the  payment  of  his  arrears. 

Which,  after  some  discussion,  was  unanimously  adopted. 

The  tellers  appointed  to.  receive  the  votes  of  the  members,  mtde 
their  report,  when  the  Vice  President  declared  the  following  gentle- 
«ien  duly  elected  Officers  and  Managers  for  the  ensuing  year. 

Frfsident James  Ronaldson. 

Vice  Presidents Isaiah  Lukens, 

Thomas  Fletcher. 

Recording  Sec J.  Henry  Bulkley. 

Corresponding  iSiec.*-- -Isaac  Hays,  M.  D. 

TVeasurer Frederick  Fraley. . 

Managers. 

1.  Samuel  V.  Merrick,  13.  Thds.  Scattergood, 

2.  Abrm.  Miller,  14.  Benj.  Reeves, 

3.  Wm.  H.  Keating,  15.  Alexr.  D.  Bache, 

4.  Adam  Ramage,  16.  Alexr.  Femison, 

5.  Isaac  B.  Garrigues,  17.  Joshua  6.  mrker, 

6.  Rufus  Tyler,  '  18.  John  Agnew, 

7.  John  Struthers,  19.  Charles  Toppan, 

8.  John  O'Neill,  20.  Geo.  W.  Tryon, 

9.  M.  Vf.  Baldwin,  21.  John  Wimnd, 

10.  Saml.  J.  Bobbins,  22.  William  Wetherell, 

11.  Mordecai  D.  Lewis,  23.  John  B.  Trevor, 

12.  Chas.  H.  White,  24.  William  B.  Reed. 

The  committee  on  statistics  reported  that  they  had  prosecuted 
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their  preparatory  Unties  almoet  to  completion;  the  circulan  and 
schedales  were  all  read^  for  distributioD. 

On  motion,  the  committee  on  statistics  were  instructed  to  present 
at  the  next  monthly  meeting  a  list  of  persons  to  be  nominated  to 
serve  as  ward  committees  to  collect  the  information  relative  to  the 
manufactnriog  establishments,  &c.  in  the  citj  and  districts  of  Phila- 
delphia. 

Thos.  Fletcher,  Viee  Presidents 

William  Hamilton,  Sec.  See.  P.  T. 


Report  of  the  Board  of  Managers. 

To  the  Franklin  Institute  of  the  State  of  Pennsylvania,  for  the  pro- 
motion of  the  Mechanic  Arts,  the  Board  of  Managers  respectfully 
submit  their  Eighth  Annual  Report. 

The  termination  of  the  eighth  year  of  our  labours  invites  us  to  a 
review  of  the  general  concerns  of  the  Institute,  and  of  the  progresa 
which  has  been  made  during  that  year  to  promote  the  great  objects 
foi*  which  it  was  established. 

Pursuing  the  order  which  was  adopted  on  former  occasions,  we 
shall  first  eall  the  attention  of  the  members  to  that  part  of  o«ir  duties 
which  is  connected  with  education. 

This  was  the  first  object  of  the  founders  of  the  Institute,  and  must 
ever  continue  to  be  one  of  its  most  important  departments.  Another 
year's  experience  adds  to  the  high  opinion  previously  formed  of  the 
general  fitness  of  the  plan  of  instruction  heretofore  pursued,  while  the 
soccessof  some  new  and  hitherto  untried  projects  seems  to  invite  to 
further  experiments  in  order  to  add  to  its  usefulness  and  efficiency.^ 
The  separation  of  the  subject  of  practical  mechanics  from  the  chair  of 
natural  philosophy  and  mechanics  has  added  to  the  attractions  of  our 
lecture  room.  The  instruction  delivered  every  fortnight  by  our  new 
lecturer,  Mr.  Franklin  Peale,  has  from  its  novelty  and  from  the  in- 
trinsic inerits  of  the  lecturer,  attracted  much  attention  on  the  part  of 
the  public;  the  experiment,  so  far  as  it  has  proceeded,  has  eiven  to 
the  Board  great  satisfaction,  and  has,  it  is  hoped,  been  eaually  gra- 
tifying to  the  members  of  the  Institute  at  large.  By  reducing  the 
very  extensive  field  which  bad  fallen  to  the  lot  of  Professur  Johnson, 
it  will  relieve  him  from  part  of  his  duties,  and  enable  him  to  devote 
more  time  to  other  portions  of  the  important  professorship  committed 
to  him.  Natural  philosophy  may  be  considered  as  the  very  element 
of  all  the  subjects  taught  in  the  Institute's  lecture  room.  Without 
a  proper  knowledge  of  it,  the  students  will  derive  much  less  benefit 
from  the  lectures  on  mechanics,  or  on  chemistry.  It  is  therefore 
desirable  that  this  science  should  be  taught  as  thoroughly  as  possi- 
ble, and  that  the  lecturer's  attention  and  tune  be  not  divided  between 
too  many  subjects.  The  course  of  chemistry,  by  Prof.  Franklin 
Bache,  continues  to  enlist  the  attention  of  a  large  and  respectable 
part  of  the  commnnity. 
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It  i|  witt^  mich  pleAaure  th^t  the  9oard  invert,  to  the  iacreasiog 
interest  in  our  lectures  manife&ted  hj  the  females  aad.  jouager 
branches  of  the  families  of  our  members.  There  have  been  isstied 
bj  tb^  aotuarj:,  1^6  minors'/ticketa^  63  ladies'  tickets^  and  two  strangi 
era'  ti^^kets.  Including  female  minora,  there  are  now  110  ladiea  at- 
tending (Mir  lectures,  which  is  an  increase  of  44  over  our  number  last 
year. 

Our  schools  have  also  experienced  some  change  in  their  organi- 
zation, and  have,  we  believe,  increased  in  eftciencj.  The  drawing 
school  retains  ita  usefulness,  and  includes  at  present  thirtv-nine  pu- 
pils. The  teacher  of  ornamental  drawing,  Mr.  Brjdport,  naving  re- 
signed his  situation,  it  has  been  found  expedient  not  to  fill  the  va- 
cancy during  the  present  \^inter.  The  teacher  of  architectural 
drawing,  Mr.  Strickland,  is  well  qualified  to  give  instruction  in  all 
the  departments,  and  experience  has  satisfied  us  of  the  propriety  «r 
having  but  one  teacher  in  the  same  nlom  at  the  same  time.  Doubtleea, 
if  the  funds  of  the  Institute  permitted  us  to  retain  fdr  our  own  use 
some  of  the  apartmenta  which  are  now  rented,  a  more  enlarged 
plan  of  schools  could  be  adopted,  consistently  with  the  ampler  ae^ 
commodations  which  would  then  be  at  our  disposal.  Foremost  araeog 
the  departments  which  would  claim  a  portion  of  these  accommoda*' 
tions,  would  be  the  new  Eogliah  school  lately  opened  by  the  Boanl. 
Our  predecessors  have  had  Sequent  opportunities  of  cxpreasinff  their 
sense  of  the  importance  of  the  mathematical  school,  eatablished  soon 
after  the  formation  of  the  Inatitnte,  and  their  regret  that  it  did  not 
meet  with  that  eneouirAgenient  to  which  it  seemed  entitled^  Believ- 
ing that  its  failure  proceeded  from  the  circumstance  that  its  plaft 
was  too  restricted,  and  not  sttffitciently  popular,, the  Beard  haVe  this 
year  established  an  eyenin§^  English  school;  in  which  all  the  brancbea. 
of  a  plain  English  education  are  tausht;  with  this  additional  drc«B« 
stance,  however,  that  the  high  qualifications  of  the  teacher  will  eaa- 
ble  him  to  carry  his  pnpilii  as.  deeply  into  the  science  of  mathemattca 
as  ft  may  be  convenient  or  desirable  that  any  of  them  should  proceed. 
This  school  embraces,  therefore,  all  that  was  expected  of  the  mathe- 
matical school,  while  its  more  enlarged  field  of  operations  will,  we 
hope,  give  it  an  additional  degree  of  popularity  with  the  members  of 
our  association.  The  salutary  provisions  of  our  laws,  as  well  aa  the 
more  powerful  influence  of  public  opinion,  require  that  each  apprentice 
shall  receive  from  his  master,  during  the  term  of  his  apprenticeship, 
a  certain  amount  of  schooling.  Unfortunately,  however,  this  part 
of  the  indentures  is  in  many  cases  but  imperfectly  attended  to.  It 
is  the  object  of  the  Board  to  establish  a  school  of  such  &  character  aa 
shall  command  the  good  opinion  of  our  members,  and  induce  that 
large  portion  of  those  who  are  engaged  in  mechanical  pnraaita  to  se- 
lect it  as  the  best  for  the  education  of  their  sons,  and  of  the  appren- 
tices committed  to  their  charge.  To  the  journeyman,  likewise,  who 
wishes  to  improve  himself,  it  will  offer  great  inducements.  Actuated 
by  these  views,  the  Board  have  selected  for  the  teacher  Mr.  Seth 
Smith,  and  have  placed  the  expenses  of  the  school  upon  the  lowest 
terms.    The  committee  of'  instruction  have  reported  to  the  Beard 
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th^  entire  satisfaction  Mrhich  thej  experienced  from  the  judicious 
mode  of  instruction  adopted  by  Mr.  Smith,  from  the  good  order  and 
attention  which  prevail  in  the  school,  and  from  die  accommodations 
which  it  aflbrds  to  those  who  now  attend  it.  It  has  been  open 
but  a  few  weeks,  and  the  number  of  pupils  in  attendance  is  conse- 
quentlj  very  limited,  but  there  is  reason  to  hope,  that  after  it  shaH 
have  been  loneer  in  operation,  and  have  become  more  jgenerallj 
known,  it  will  receive  additional  p&tronage,  and  bj  its  increased 
numbers,  as  well  as  by  its  merits,  reflect  credit  upon  the  Institute. 
To  the  fostering  care  and  attention  of  their  successors  the  Board 
would  specially  recommend  this  school,  as  an  instrument  calculated 
to  produce  great  good. 

The  Board  having  ascertained  in  the  beginning  of  the  year,  that  a 
gentleman  of  this  city  was  disposed 'to  give  a  course  of  lectures  on 
geology,  provided^jBumcient  encouragement  were  given  him,  granted 
to  him  the  use  of  their  room',  free  of  rent,  or  expense  of  lighting  and 
heating,  on  condition  that  corresponding  advantages  should  be  ex- 
tended by  him  to  such  of  our  members  as  chose  to  attend  the  lec- 
tures, and  it  is  believed  that  a  number  of  them  availed  themselves 
of  the  opportunity. 

The  following  schedule  exhibits  the  benefits  derived  bv  the  com- 
manity  from  our  system  of  lectures  and  schools;  premising,  how- 
ever, that  it  does  not  include  the  number  of  members  of  the  Insti^ 
tnte  that  attend  the  lectures^  but  merely  the  extra  tickets  sold,  during 
the  last  and  the  present  winter. 

1830-1         1831-2 

Lecture  tickets  sold  for  minoi's,  175  196 

do.  do.  ladies,       .  .  42  63 

do.  do;  strangers,  2  2 

219  261 

Drawing  school  tickets,  architectural  department,    41  .  39 

do.        do.         miscellaneous      do.  19  suspended. 

English  evening  school,  recently  established,  23 

Aggregate,  .  ;•  .  .  279  323 

Increase  over  last  year  44. 

The  next  subject  to  which  we  would  invite  your  attention,  is  that 
of  exhibitions.  The  experience  of  each  succeeding  year  adds  to  our 
conviction  that  next  to  education,  and  second  only  to  that  in  impor- 
tance, are  the  displays  of  domestic  manufactures  made  at  stated  pe- 
riods under  the  patronage  of  the  Institute.  It  would  carr^  us  too  far 
at  present,  and  indeed  it  would  be  a^'work  of  supererogation,  to  en- 
large upon  the  great  benefits  which  the  country  derives  from  them;  it 
ivill  suffice  to  state,  that  to  the  Institute  itself  they  are  of  incalcula- 
ble advantage— they  keep  it  in  close  and  intimate  connexion  with 
the  manufacturers  and  mechanics  not  only  of  this  city,  but  of  the 
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Union  at  lar|;e— thej  ^oicken  the  zeal  and  interest  of  oor  fellow 
citizens  in  the  prosperity  of  an  institution,  which,  so  lon^  as  it  shall 
continue  to  restrict  itself  to  its  legitimate  field  of  operation,  cannot 
fail  to  receive,  as  it  will  deserve,  extensive  patronage— >thev  gratify 
the  just  and  honourable  pride  of  the  mechanic,  and  induce  him  pro- 
perly to  estimate  the  character  of  the  association,  which  enables  him 
without  any  expense  or  trouble  to  himself,  to  select  in  bis  obscure 
and  remote  workshop,  the  wares  which,  whin  exhibited  in  broad  day- 
light before  thousands  of  his  fellow  citizens,  procure  to  him  the  meed 
of  approbation,  as  well  as  the  more  solid  benefits  resulting  from  a 
due  appreciation  by  the  consumer  of  the  merits  of  the  manufactures 
of  our  own  country.  To  promote  these  exhibitions,  and  to  secure 
their  success,  it  is  the  duty  of  those  whom  you  have  entrusted  with 
the  stewandship  of  your  affairs,  and  who  have  accepted  the  trust,  to 
spare  no  exertions,  and  to  avoid  no  reasonable  expense.  Impress- 
ed with  these  views,  this  Board  adopted  at  their  verv  first  meeting 
the  project  of  holding  an  exhibition  in  1831,  and  at  their  first 
stated  meeting,  ihej  decided  that  as  no  views  of  mercenary  profits 
influenced  the  Institute  in  their  establishment,  all  the  proceeds  from 
the  sale  of  tickets  of  admission,  should  go  to  the  defraying  of  the 
expenses  of  the  exhibition,  and  that  any  surplus  funds  should  be 
appropriated  to  the  improvement  of  subsequent  ones.  Accordingly 
the  expenditures  of  the  last  exhibition  have  been  upon  a  more 
liberal  scale  than  those  of  any  that  preceded  it.  Our  Actuary 
was  sent  to  visit  the  principal  manufacturing  towns  and  establish- 
ments in  the  United  States,  in  order  to  establish  a  personal  con- 
nexion between  the  proprietors  and  the  Institute.  Ihey  were  in- 
vited to  send  their  eoods  to  our  exhibitions,  the  objects  and  character 
of  which  were  fully  explained  to  them.  Several  of  them  availed 
themselves  of  the  opportunity  of  doing  so,  and  others  who  were  not 
prepared  for  the  exnibition  of  1831,  have  promised  to  contribute  to 
them  in  future.  The  success  of  that  held  in  October  last  has  fully  re- 
alized our  most  sansuine  expectations,  and  is  believed^to  have  exceed- 
ed in  interest  any  of  those  which  had  preceded.  It  has  certainly  shown 
that  neither  the  zeal  of  our  manufacturers,  nor  the  interest  of  the 
public,  had  suffered  the  least  impairment  by  the  frequent  repetition 
of  our  appeals  to  them.  Influenced  by  these  motives,  the  Board  im- 
mediately afterwards  considered  the  propriety  of  holding  the  eighth 
exhibition  in  October  next,  and  resolvea  the  question  affirmatively. 
Without  intending  to  decide  that  circumstances  may  not  at  some  fu- 
ture time  require  that  their  recurrence  be  less  frequent,  we  shall  con- 
fine ourselves  to  the  statement  that  hitherto  no  such  necessity  has  pre- 
sented itself,  and  that  we  are  of  opinion  that  it  is  the  duty,  as  well  as 
the  interest  of  the  Institute,  however  troublesome  their  exhibitions 
may  be,  not  to  shrink  from  them  so  lone  as  they  are  productive  of  the 
benefits  which  have  hitherto  attended  them.  If  any  further  proof  be 
wanted  of  the  estimate  in  which  they  are  held  by  the  public,  we  shall 
find  it  in  the  readiness  with  which  the  Institute  have  been  intrusted 
with  the  appropriation  of  mon^s  raised  for  the  advancement  of  cer- 
tain branches  of  industry.    The  sum  of  one  hundred  and  twenty 
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dollars  was  last  year  placed  at  their  disposal  to  encoarage  a  com- 
petition on  stoTes  and  grates  for  aothracite;  of  this  fund  one  hundred 
dollars  hare  already  been  awarded.  A  still  more  flattering  proof  of 
confidence  was  evidenced  in  the  appropriation  by  the  City  Councils 
of  the  saro  of  one  hundred  dollars,  to  be  awarded  by  the  Institute  to 
the  saccessfal  competitor  on  street  lamps,  in  October  next. 

With  a  Tiew  to  do  justice  to  all  those  who  had  deposited  their 
wares  at  oor  last  exhibition,  a  full  account  of  it  has  been  published 
fa  pamphlet  form,  and  is  in  the  course  of  distribution.  To  it  is  an- 
nexed the  plan  of  the  eighth  exhibition,  with  the  list  of  premiums 
to  be  then  awarded;  the  Board  would  earnestly  invite  the  mem- 
bers to  assist  in  its  extensive  circulation.  Finally,  it  is  gratifying  to 
the  Board  to  state  thai  they  have  succeeded  in  obtaining  a  sufficient 
number  of  medals  to  redeem  the  pledges  given,  not  only  at  the  last 
cxbibttiony  but  even  at  the  preceding  ones,  and  that  a  public  distri- 
bation  of  them  will  take  place  on  the  2l8t  instant,  and  thftt  it  will 
be  preceded  by  an  address  by  a  member  of  the  Institute.  Those  to 
whom  honorary  mentions  have  been  awarded,  will  at  the  same  time 
recdve  the  certificates  which  have  been  prepared  for  them. 

The  Journal  of  the  Institute  has  been  continued  with  every  possi- 
ble attention.  The  valuable  services  of  our  esteemed  editor.  Dr. 
Jones,  have  been  secured  for  a  continued  period  by  a  new  arrange* 
ment  equally  satisfactory  to  himself  and  to  the  Institute,  and  the  dim- 
culties  and  obstacles  produced  by  his  distant  residence  have  been  re- 
moved by  the  assiduity  of  a  committee  of  the  Board.  The  Journal 
has,  dunn^  the  last  year  contained  tnore  original  matter  than  at  any 
former  penod.  It  includes  the  description  offour  hundred  and  seven- 
ty-two American  patents,  with  remarks  upon  their  respective  merits, 
and  full  copies  or  the  specifications,  accompanied  by  plates,  were 
published  whenever  the  importance  of  the  subject  warranted  it.  The 
patronage  which  the  Journal  receives  is  gradually  increasing,  though 
by  no  means  equal  to  what  we  would  fam  hpne  that  it  will  be  after 
its  merits  shall  be  better  known  and  more  fully  appreciated.  It  is 
{lerhaps  not  sufficiently  known  that  the  Board  have,  by  great  exer- 
tions, succeeded  in  making  arrangements  which  enable  them  to  offer 
a  liberal  compensation  to  those  authors  who  contribute  comrounica-r 
tions  to  the  Journal.  This  arrangement,  it  is  believed,  will  add  much 
to  its  merit.  The  nett  increase  in  the  list  of  subscribers  during  the 
last  jear  does  not  exceed  ei^htv-eight,  but  it  is  hoped  that  by  due 
exertions  a  lai^r  accession  will  be  obtained. 

The  Journal  has  been  enriched  this  year  by  the  publication  of  me- 
teorological observations;  a  subject  which  had  been  heretofore  unat- 
tended to,  but  which  in  the  present  state  of  science  should  not  be 
neglected.  These  are  interesting,  as  it  is  believed  that  there  are 
very  few  meteorological  tables  regularly  published  at  this  time  in  the 
United  States. 

The  investigations,  commenced  tw#  years  since,  on  the  subject  of 
water  power,  were  carried  on  with  a  perseverance  and  devotion  on 
the  part  of  the  committee  to  which  they  were  entrusted,  that  entitle 
tht  results  which  they  have  obtained  to  the  fullest  confidence.   That 
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the  range  of  their  inquiries  was  extensive,  and  the  attention  bestow* 
ed  upon  each  part,  minute,  will  appear  from  that  portion  of  their  re- 
port which  has  been  laid  before  the  public.  Those  who  bad  expressed 
surprise  at  the  length  of  time  which  elapsed,  before  the  commence- 
meat  of  the  publication,  have  ceased  to  wonder  at  it,  since  the  ex- 
tent of  their  calculations  has  become  manifest  The  published  part 
of  the  report  already  includ£8  sixty  pages^  and  contains  the  resolta 
of  694  experiments!,  the  effect  of  each  of  which  has  been  subjected  to 
minute  calculation.  The  residue  will  be  published  with  as  much  ra« 
piditj  as  can  be  done,  consistently  with  the  numerous  engagements 
of  the  gentlemen  who  are  preparing  the  report. 

The  committee  charged  with  the  investigation  of  the  causes  of  ex- 
plosions in  ^team  boilers,  have  also  been  zealous  in  the  pursuit  of  the 
subject  entrusted  to  them.  An  extensive  diffusion  of  their  circulars 
produced  an  accumulation  of  reports  and  communications,  some  of 
which  contain  much  instructive  and  interesting  matter.  As  the  cu- 
rious facts  which  it  embraces  seem  to  deserve  immediate  publication, 
a  selection  was  made  from  the  mass,  and  the  publication  has  been 
continued  for  several  months;  adding,  it  is  believed,  to  the  interest 
of  the  Journal.  In  addition  to  this,  the  committee  have  made  experi- 
mients  upon  many  of  the  points  which  were  deemed  deserving  of 
particular  investigation,  and  have  expended  about  one-half  of  the 
fund  which  was  placed  at  their  disposal  for  that  purpose.  It  is  hoped 
that  the  whole  of  the  experiments  will  be  completed  in  the  course  of 
H  few  moQths,  when  their  results  will  be  brought  before  the  public. 

The  Institute  have  also  commenced  an  investigation  of  much  in- 
terest, into  the  resources  of  our  great  commonwealth,  considered  in 
relation  to  its  industry  and  manufactures.  It  is  one  of  the  pe- 
culiarities of  a  country  situated  as  ours  is,  that  the  constant  in- 
crease of  its  wealth  and  population,  as  well  as  the  great  fluctua- 
tions produced  by  it,  renders  the  task  of  collecting  statistical  infor- 
mation extremely  difficult,  while  at  the  same  time  it  becomes  the 
piore  important.  With  a  view  to  contribute  their  aid  in  this  respect, 
and  disavowing  all  considerations  not  strictly  scientific,  the  Institute 
have  raised  a  committee  for  the  purpose  of  attending  to  this  subject. 
The  Board  merely  introduce  a  notice  of  it  here,  in  order  that  their 
report  may  embrace  a  connected  view  of  all  the  subjects  which  re- 
ceive the  attention  of  the  Institute. 

For  the  same  reason,  they  would  state  that,  it  having  been  ascer- 
tained that  a  representation  to  the  Secretary  of  State  on  the  subject 
of  the  existing  patent  laws  would  be  kindly  received,  a  committee 
was  raised  in  the  Institute  for  the  purpose  of  addressing  a  memorial 
to  him  on  that  subject,  and  that  there  is  reason  to  hope  that  at  an 
early  day,  the  existing  system,  which  is  confessedly  very  defective, 
M^ill  be  considerably  improved. 

The  library  of  the  Institute  is  receiving  some  additions;  and  the 
accessions  b^  way  of  purchaser,  exchanges,  and  donations,  are  such 
as  to  give  it  increasing  value.  The  readins;  room  is  daily  becoming 
more  attractive,  and  forms  a  useful  point  of  union  for  our  members. 
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The  Board  regret  that  the  limited  means  of  the  Institate  do  not  ad- 
mit of  giving  to  the  librarj  that  extension  which  its  importance  de- 
serves. The  subject  must  be  borne  constantly  in  mind,  in  order  that 
advantage  ma^  be  taken  of  anj  favourable  contingency. 

The  collection  of  models  and  minerals  is  in  the  same  condition  as 
at  the  last  annual  meeting,  it  is  to  be  regretted  that  the  finances  of 
the  Institute  do  not  admit  of  any  appropriation  for  their  increase, 
but  the  Board  recommend  it  to  the  zeal  and  liberality  of  their  mem^ 
bers  to  lose  no  opportunity  of  securing  its  extension. 

Experience  has  proved  the  inconvenience  attending  the  want  of  a 
collection  of  the  objects  that  are  used  in  the  arts  as  raw  materials, 
or  that  result  from  the  various  operations  practised  in  laboratories 
and  workshops.  To  the  lecturer  on  chemistry,  such  a  collection  would 
be  of  immense  advantage,  and  to  the  students  it  would  be  highly  use* 
ful  by  bringing  many  objects  before  their  eyes,  and  stimulating  them 
to  inquire  into  their  nature  and  properties.  Such  a  collection  would 
not  be  expensive,  but  ^ould  require  much  time  and  assiduity  to  com* 
pJete  it.  It  is  understood  to  be  anxiously  called  for  by  our  professor 
of  chemistry,  and  the  Board  recommend  it  to  the  early  attention  of 
their  successors  in  office. 

There  is  a  committee  of  the  Institute,  the  duties  of  which  are  of 
the  utmost  importance,  and  which  has,  it  is  believed,  been  of  some 
beneEt  to  many  respectable  and  ingenious  mechanics:  we  allude  to 
the  committee  charged  with  inquiring  into  all  inventions  submitted 
to  them,  and  reporting  upon  their  merits.  Its  duties  are  delicate 
and  difficult,  but  they  have  hitherto  been  conducted  in  a  manner  to 
be  useful  to  the  applicants,  avoiding  all  causes  of  offence  to  those 
whose  inventions  they  are  unable  to  commend.  During  the  past  year 
many  applications  have  been  made  to  them,  most  of  which  have  been 
disposed  of  bj  repocts. 

This  committee,  as  well  as  most  of  the  standing  committees,  hold 
stated  meetings  once  a  month  at  least,  and  some  even  once  a  week. 
These  frequent  meetings,  although  consuming  much  time,  are  found 
to  advance  very  much  the  interests  of  the  various  departments  com- 
mitted to  them. 

The  Board  have  pleasure  in  informing  the  Institute  that  the  diplo- 
ma of  membership,  which  it  is  understood  has  been  anxiously  wished 
for  by  many  of  the  members,  has  been  executed  in  a  manner  which 
they  think  will  be  creditable  to  the  taste  of  the  Institute,  as  well  as 
to  the  state  of  the  arts  in  our  country.  It  will  be  ready  for  distribu- 
tion among  the  members,  as  soon  as  a  sufficient  number  of  copies  can 
be  printed  and  prepared. 

There  is  an  object  to  which  the  attention  of  the  Institute  was  call- 
ed at  the  time  of  its  origin,  and  which  it  has  not  yet  had  the  means  of 
carrying  into  execution.  Its  importance,  and  the  calls  for  it,  are, 
however,  increasing  from  day  today.  We  advert  to  a  chemical  labo- 
ratory, devoted  to  practical  operations,  either  in  analytical  or  tech- 
nical chemistry.  There  is  at  present  no  such  establishment  in 
the  city;  we  believe  there  is  none  in  the  United  States.  In  a  place 
where  the  arts  and  manufactures  are  daily  extending  in  importance 
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and  talue,  the  want  of  it  is  greatljjr  felt.  Our  lecturers  on  chemistrj 
have  their  time  too  much  occupied  by  the  preparation  of  expert- 
mentg  for  their  lectures,  to  be  able  to  attend  much  to  the  practical 
instruction  of  pupils.  The  few  professors,  who  are  disposed  to  re- 
eeive  youths  in  their  laboratories,  make  this,  at  most,  but  a  secon- 
dary object;  it  is  with  them  rather  a  matter  of  faroor  than  of  busi- 
ness. The  advantages  which  France  has  derived  from  the  able 
chembts  that  were  instructed  in  the  ancient  laboratorv  of  the  Royal 
Mint,  and  in  the  more  recent  ones  of  Yauquelin,  and  of  the  Royal 
School  of  Mines,  are  too  well  known  to  require  comment  The  ex- 
pense of  fitting  up  such  a  laboratory  would  probably  not  exceed  1000 
dollars,  and  would  be  amply  repaid  by  the  benefits  which  it  would 
produce.  There  is  not  at  present  a  place  in  which  a  person  havinc 
a  specimen  of  the  most  common  iron  or  lead  ore,  can  have  it  tested, 
or  its  value  ascertained.  A  member  of  this  Board,  who  at  one  time 
|»ursued  this  subject  professionally,  but  who  has  relinquished  it  en- 
tirely, states  that  he  has  had  more  applications  during  the  last  year 
than  he  had  during  the  four  years  that  he  kept  a  laboratory  open  ia 
this  city  for  that  purpose.  It  is  not  improbable  that  if  one  were  now 
established,  and  placed  under  the  care  of  a  skilful  and  competent 
individual,  the  expenses  of  it  misfit  be  defrayed  by  a  very  reasonable 
charge  for  the  instruction  of  pupils,  and  a  small  fee  on  all  minerals  and 
other  matters  brouriit  for  analysis  or  examination.  To  the  community 
at  lar^,  the  benefit  would  be  very  great,  and  to  the  Institute  the 
establishment  would  be  highly  creditable.  The  Board  recommend 
it  to  the  early  attention  of  tneir  successors  in  office. 

During  the  last  year,  the  Board  have  elected  264  new  members, 
and  have  received  the  resignation  of  twenty;  making  an  accession  to 
our  members  of  244,  from  which  however  some  dMuction  must  be 
made  for  deaths  and  removals  not  regularly  reported  to  them.  Among 
the  deaths,  the  Board  regret  to  number  that  of  Mr.  Joseph  H. 
Schreiner,  who  for  the  last  five  years  was  one  of  their  associates. 

The  report  of  the  treasurer  hereto  annexed,  exhibits  an  account 
of  the  receipts  and  expenditures  during  the  past  year,  leaving  a  ba- 
lance in  his  hands  on  tne  10th  inst.  of  f  478^  against  which,  how- 
ever, must  be  placed  the  outstanding  orders  drawn  by  the  Board 
amounting  to  8818^,  and  leaving  a  deficiency  of  cash  of  8340^ 
to  be  [Miid  out  of  the  future  receipts  of  the  treasury. 

During  the  last  year  the  following  gentlemen  have  become  life 
members. 

Amthony  Finlby,  M.  D.  Lewis, 

Thomas  Soattbroood,  J.  J.  Katbs, 

ROBBRT  HOARE,  MiOHAEL   ELaTBS, 

Wm.  B.  Flino,  C.  M.  Eakim, 

Rudolph  Dietz,  W.  J.  Youho. 

The  Board  have  not  overlooked  the  necessity  of  continuing  the 
salutary  measures  adopted  by  their  predecessors  for  the  reduction  of 
the  heavy  debt  incurred  in  the  erection  of  their  hall;  and  besides  pay- 
ing all  dividends  that  were  claimed  to  the  amount  of  S1515,  they 
have  added  the  sum  of  SlOdS^^^/^  to  the  sinking  fund,  which  now 
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amounts  to  i7S9^^f  reduciDg  the  debt  to  the  Btockhdden  to 
B2660lAfiv. 
All  of  which  18  respectfollj  snbmitted,  bj 

(Signed^)        H.  D.  Lewis, 

ChainntBL 
William  Hamilton,  Adtuiry. 
Philaddphia^  January  18/A,  1832. 


AMERICAN  PATENTS. 

USX  OF  AMBHIOAN  PATBHTS  WHICH  IBS  VXD  IV  AVGUtFTf  1831. 

With  Remarks  and  ExempRficatums^  by  the  E£tor. 

1.  For  Uniting  Cast  Iron  with  Steel  and  Wrought  Iron; 
Asa  Mallorj,  and  Charles  Afiles,  Concord,  Geauga  county,  Ohio, 
August  1. 

lie  propoeed  onion  is  to  be  effected  by  brin^og  the  piece  of  oteel 
or  wrought  iron  to  a  red  heat,  then  placing  it  in  a  mould,  ap|>ljiog 
to  it  brimatone,  or  borax,  calcined  with  arsenic,  with  the  addition  m 
sal  ammoniac,  and  ponrine  the  cast  iron  on  it*  Or,  the  piece  of  steel 
and  cast  iron  to  be  united  are  both  to  be  brought  to  a  red  heat,  and 
pressed  together  with  some  of  the  composition  between  them.  Those 
who  unite  the  metels  in  this  way  must  use  them  gently,  or  the  sulphu* 
ret  of  iron  by  which  they  are  cemented,  will  assuredly  gite  way.  The 
process  is  neither  new  nor  of  any  value* 

2.  For  an  improvement  in  Lamps;  Isaiah  Jennings,  city  of 
New  York,  August  I. 

(See  specification.) 

8.  For  Locks  for  Rifles^  called  the  ^'percunion  side  lock;** 
Elisha  Strong,  Ckirindon,  Geau^  counter,  Ohio,  August  2. 

We  have  examined  the  description,  drawing,  and  model,  forwarded 
by  the  patentee,  and  with  all  these  aids  remain  as  ignorant  of  what  he 
intended  to  patent  as  we  should  have  been  had  we  not  seen  either. 
The  modle  consists  of  something  like  a  trigger,  which  is,  probably, 
to  be  fixed  upon  the  side  of  the  stock. 


4.  For  Applying  Horse  Power  for  PropelUng  Machinery; 
Calvin  EnMnons,  city  (rf*  New  York,  August  2. 

A  wheel  twenty  or  thirty  feet  in  diameter,  and  placed  horizon* 
tally,  is  to  be  turned  by  a  horse*  The  wheel,  so  called,  consists  of 
a  strong  nave,  or  hub,  with  six  or  eight  arms,  ten  or  fifteen  feet  long, 
projectmg  from  it.  The  hub  has  an  axis  passing  verticaliy  through 
it,  which  axis  is  fixed  firmly  in  a  piece  of  timber  placed  beneath  it. 
There  is  no  rim  to  the  wheel,  but  the  spokes  are  braced  together  by 
pieces  passing  from  one  to  the  other,  at  about  one-third  of  their  length 
from  their  outer  ends.    This  albyws  of  a  space  between  the  pvqect- 
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ing  ends  of  the  spokes  for  the  horse  to  walk  in;  the  wheel  standing 
no  higher  from  the  ground  than  is  necessary  for  the  draft  of  the  ani- 
malf  and  the  traces  being  attached  to  one  of  the  spokes.  The  ends 
of  the  spokes  are  notched,  to  receive  a  band,  thej  being  intended  to 
operate  as  a  band  wheel;  this  band  extends  out,  and  passes  round  a 
whirl,  from  which  motion  is  to  be  communicated  to  any  machinery 
which  is  to  be  propelled.  The  claim  is  to  the  construction  and  ar- 
rangement of  the  several  parts  of  this  apparatus.  Its  superior  ad- 
vantages we  do  not  perceive. 

5.  For  machinery  for  Jointing  Staves;  Isaac  Fobes,  Bridge- 
water,  Plymouth  county,  Massachusetts,  August  3. 

This  jointing  machine  consists  of  a  wheel  turning  horizontally, 
through  the  upper  side,  or  face,  of  which  project  four,  or  any  con- 
venient number  of  irons,  or  cutters,  passing  m  from  below  in  the 
manner  of  plane  irons.  The  face  of  this  circular  jointer  is  made  con- 
cave from  uie  outer  towards  the  inner  edge,  the  irons  being  adapted 
.to  this  curvature;  which^is  such  that  when  the  edge  of  a  stave  is 
placed  upon  it,  the  jointing  shall  leave  it  with  the  proper  swell  in  the 
middle. 

A  rest  is  provided,  against  which  to  bear  the  stave  whilst  jointing. 

The  claim  is  to  the  principle  upon  which  the  machine  operates, 
or,  in  other  words,  to  the  concave  faced  revolving  jointer.  Among 
the  many  jointing  machines  which  we  have  seen  and  described,  there 
certainly  is  not  one  which  operates  upon  this  principle.  The  only 
objection  which  we  see  to  it  is  that  the  irons  work  against  the  grain 
for  one  half  the  length  of  the  stave. 


6.  For  improyements  in  the  Mode  of  Kiln  Drying  Wheat 
Floury  and  other  kinds  cf  Mealy  by  the  agency  of  heated  air, 
or  of  steam,  operating  in  an  apparatus  adapted  to  the  purpose; 
Nathan  Tyson,  city  of  Baltimore,  August  8. 

We  are  waiting  the  result  of  some  experiments  now  in  progress  by 
the  patentee,  which  when  completed  will  be  published  with  the  spe- 
cification and  an  engraving  of  Uie  apparatus^ 


7.  For  a  Screen  for  separating  Grain  from  the  StraWy  call- 
ed the  horizontal  revolving  jointed  screen;  Peter  Broughton, 
Charleston,  South  Carolina,  August  5. 

An  endless  apron  is  to  be  made  of  wove  wire,- which  is  divided  into 
segments  held  together  by  leather  straps;  each  segment  is  to  be  of  such 
a  width  as  to  correspond  with  the  flat  sides  of  two  hexagonal  rollers, 
by  which  the  endless  apron  is  made  to  revolve.  The  straw  and 
grain,  as  they  leave  the  thrashing  machine,  are  to  be  conducted  in 
between  the  two  sides  of  the  revolving  apron,  at  its  upper  end,  which 
is  a  little  elevated  above  the  delivering  end.  The  grain  is  to  fall 
through  the  screen,  and  to  be  conducted  to  a  winnowing  machine, 
and  the  straw,  when  it  arrives  near  to  the  second  roller  is  to  be  thrown 
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off  the  acreen.bj  a  sl^piiig  board  placed  for  that  pvrpoae.    Thei«  is 

DO  claim  made. 


8.  For  an  improveiDent  in  the  coramoQ  Pump  for  pompiog  wa^ 
ter^  Jesse  Reed,  Marshfieldt  Plymouth  county:,  Mattachuaetta^ 
Augusts. 

The  chamber,  and  the  whole  of  that  part  of  thk  pump  which  is  abore 
ground,  is  to  be  of  caist  iron,  and  is  to  be  attached  to  the  descending 
shaft  by  a  flanch  with  suitable  bolts,  allowing  it  to  be  removed  with 
ease  for  the  purpose  of  examination  and  repair.  There  is  to  be  a 
thumb  screw  whTch,  by  being  turned,  wiH  raise  the  valves,  hi  oflfthe 
water,  and  thus  prevent  freezing.  There  is  but  little  of  tangible  no- 
velty in  the  whole  thing,  and  the  patentee  appears  to  be  rather  un- 
certain about  his  claims,  as  he  makes  them  with  this  proviso»<^  unless 
the  same  have  been  used  without  the  knowledge  of  your  petitioner.'' 

9.  For  an  improvement  in  the  Piano  Forte  Jlction;  Jesse 
Thompson,  city  of  New  York,  August  6. 

A  lever,  called  an  angle  lever^  is  applied  directly  to  the  key  and 
hammer,  causing  the  blow  to  be  struck  the  instant  the  key  is  moved. 
Jndgine  by  an  inspection  of  the  drawing,  we  should  form  a  yiery  fa- 
vourable opinion  of  this  action,  which  is  much  more  simple  and  direct 
than  those  commonly  constructed.  The  claim  is  to  thd  angle  lever 
alone. 


10.  For  an  apparatus  to  JP^lttr  Strop,  and  wash  the  animaU 
black  J  and  olher  substancerused /or  c/art/ica^ton^ThomasOse'* 
nard,  a  citizen  of  the  United  States,  now  residing  at  Marseilles^ 
in  France,  August  6. 

This  apparatus  is  intended  principally  for  the  use  of  sugar  refiners 
and  confectioners;  it  is  complex,  but  is  well  represented  on  two 
lithographic  drawings  which  accompany  the  specincation.  We  shall 
not  attempt  a  description  uf  it,  as  without  the  plates  it  could  not  be 
made  clear. 


11.  For  a  Washing  Machine;  Nathan  Hackett,  Green,  Clin- 
ton county,  Ohio,  August  6. 

This  machine,  v/e  are  told,  is  to  wash  with  or  without  steam^  The 
box,  or  trough,  to  contain  the  clothes,  has  its  lower  part  semicircular* 
A  shuft  suspended  from  the  centre  of  the  curve  has  two  wing^^or  l&i 
yers,  upon  it,  which  vibrate  in  the  box;  these  wings  are  perforated 
with  holes  to  allow  the  water  to.  pass  through.  A  stationary  parti** 
tion  in  the  centre  of  the  box,  divides  it  into  two  parts;  this  partition 
also  has  perforations  similar  to  those  on  the  moveable  wings.  A  vi- 
bratory motion  being  given  to  these  wings  by  means  of  a  crank  ou 
the  shaft,  the  clothes  are  thus  squeezed  between  them  and  the  sta- 
tionary partition.     There  is  no  claim  made. 

12.  For  Graduating  Moulds  for  moulding  and  shaping 
Vol.  IX.— No.  2.— February,  1832.  15 
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Timbers  far  Boats  and  other  vessels;  James  Wallace,  Roches* 
ter,  Monroe  county,  New  York,  August  9. 

Br  the  invention  here  patented  it  is  intended  to  make  one  set  of 
motttds  answer  the  purpose  of  lading  oat  timbers  for  vessels  of  all 
sizes.  The  moulds  are  to  be  divided,  to  have  moveable  joints  and 
ffaages,  and  to  be  kirfed  in  a  way  particularly  explained  and  laid 
down  in  the  (Jrawing.  The  whole  arrangement  must  be  shown  in 
order  to  give  a  correct  idea  of  the  inventor's  ,planr 


13.  For  a  Machine  for  hulling  and  cleaning  Clover  Seed; 
Lemuel  White,  Adams  county,  Peqnsylvania,  August  9. 

This  clover  machine  is  to  be  made  pretty  much  like  the  ordinary 
cylinder  thrashing  machine,  but  it  is  to  have  two  cylinders  and  two 
concaves  adapted  to  them.  The  cylinders  and  concaves  may  be  made 
of  cast  iron  or  of  wood,  and*  be  covered  with  emery;  or  they  may  be 
covered  with  cards,  so  fixed  that  the  teeth  shall  point  with  the  mo- 
tion of  the  cylinders,  which  is  to  be  with  their  upper  sides  receding 
from  each  other.  There  must  be  a  hopper  for  feeding,  and  a  riddle 
and  fan  may  be  placed  below,  and  moved  with  the  machine. 

The  claims  are  to  thd  use  of  two  cylinders  and  concaves,  the  cy- 
linders revolving  as  described;  the  mode  of  gearing;  the  plan  of  plac- 
ing the  cards,  and  of  coating  the  cylfnders  and  concaves  with  emery. 


14.  For  an  improvement  in  the  machinery  for  Making  Bis^ 
cutis  and  Crackers;  John  S.  Stiles,  city  of  Baltimore,  August  9. 

The  doueh  is  to  be  worked  by  a  break,  made  very  much  ia  the 
manner  of  that  now  used,  with  angular  slats  striking  upon  it.  The 
table  upon  which  the  dough  is  placed  is  to  have  a  vibrating  top,  ope- 
rated upon  by  a  cam,  that  the  breaks  may  not  strike  a  second  blow 
on  the  same  place. 

After  being  otherwise  prepared  the  dough  is  to  pass  between  two 
or  more  rollers,  to  reduce  it  to  a  proper  thickness.  It  is  then  to  be 
received  between  two  other  rollers,  one  of  which  is  to  have  circular 
cutters,  with  proper  dockers  and  letters,  and  the  other  may  be  co- 
vered with  leather  or  any  suitable  substance.  In  each  of  the  moulds 
there  is  placed  a  sliding  piston,  perforated  for  the  dockers  to  pass 
through.  This,  by  its  weight,  or  by  the  action  of  a  sprina;,  causes  the 
biscuit  to  fall  out  of  the  mould  after  it  escapes  from  between  the 
rollers. 

The  patentee  acknowledges  that  all  the  parts  described  have  been 
nsed  before,  <<  but  not  in  the  same  connexion,  or  applied  to  the  same 

Surpose;"  and  claims  the  combination  and  application  as  described. 
In  the  ISth  of  June  last,  (vol.  viii.  p.  343,}  Messrs.  Fairlamb  k  Du- 
nott,  of  Wilmington,  Delaware,  obtained  a  patent  for  a  machine  in 
which  they  apply  some  of  the  same  parts  «« in  the  same  connexion" 
"  to  the  same  purpose,''  and  they  expressly  claim  the  moulding  and 
docking  by  cylindrical  pressure. 
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15.  For  an  improved  Stock;  William  Carlock,  city  of  Balti- 
more, August  9. 

This  stock  is  to  be  cot  in  one  entire  piece  eut  of  hair  cloth,  with 
cotton  or  silk  warp.  After  bein^  cut  it  is  to  be  stiffened  with  starch, 
or  some  similar  substance.  It  is  to  receive  its  proper  shape  by  be* 
ing  bent  round  a  heated  mould  of  the  proper  form,  upon  wnich'it  is 
to  remain  untii^drj.  If  the  warp  is  of  silk,  it  may  be  trimmed  with* 
odt  first  covering  it;  if  of  cotton,  it  maj  either  be  japanned  or  cover- 
ed with  any  suitable  material. 


16.  For  an  improved  Standing  Freae;.  John  H.  Stewart,  coontj 
of  Philadelphia,  Pemisylvania,  August  11. 

This  standing  press  is  to  have  screws  on  each  side  instead  of 
cheeks.  Upon  these  screws  are  fitted  nuts  capable  of  turning, 
and  which  are  to  be  attached  to  the  platten,  or  follower,  with  a 
swivel  joint.  Upon  each  of  *these  nuts,  or  screw  boxe(^  there  is  to 
be  a  cog  wheel,  and  between  these  a  pinion  gearing  into  each  of 
them.  The  shaft  of  this  pinion  will  be  vertical,  and  on  it  may  be 
placed  a  crown  or  bevel  wheel,  which  mSy  receive  motion  from  a 
pinion  upon  a  crank,  the  shaft  of  which  iruns  in  bearings  upon  ttie  top 
of  the  follower.  By  turnine  ,this  crank  verticall v,  the  nuts  will  be 
made  to  ascend  and  descend  upon  the  screws,  and  any  desired  power 
may  be  obtained,  according  to  the  proportions  observed  in  the  gear- 
ing. Several  variations  of  the  principle  are  alluded  to$  this  particu- 
lar mode  of  constructing,  or  rather  of  gearing,  the  press,  not  being 
the  object  of  the  patent.  We  are  told  in  the  commencement  of  the 
specification,  that  **  the  improvement  consists  in  constructing  the 
press  in  such  a  manner  as  to  dispense  with  the  posts,  or  uprieht  parts 
of  the  frame,  and  so  that  the  power  may  be  applied  vertical^."  In 
the  claim  at  the  end  of  the  specification,  we  are  informed  that  the 
parts  believed  to  be  new,  and  constituting  the  invention,  **  are  the 
construction  of  a  standing  press  without  the  use  of  posts  or  upright 
timbers  in  the  frame;  the  screw  bolts  so  arranged  as  to  operate  as 
posts  or  supporters  to  the  upper  part  of  the  press,  at  the  same  time 
that  they  perform  the  operation  of  screws.  And  also  the  application 
of  power  to  a  standing  press  in  a  rotary  vertical  manner,  by  the 
means  of  wheels  and  pinions,  with  handles,  levers,  cranks,  or  other 
fixtures  for  the  application  of  the  power." 

At  page  S46  of  the  last  volume  there  is  a  specification  of  a  patent 
granted  to  Charles  Evans,  of  Philadelphia,  on  the  13th  of  June  last, 
which  fulfils  most  of,  if  not  all,  the  conditions  of  the  above  claim. 
Mr.  Evans  expressly  claims  ^<  the  application  of  screws  instead  of 
cheeks  to  the  sides  of  the  standing  press."  He  also  turns  his  gear^ 
ine  by  means  of  a  handle  or  crank  *<  in  a  rotary  vertical  manner." 
The  only  noticeable  difference  is  that  Mr.  Evans  uses  an  endless 
screw  in  preference  to  a  pinion,  but  the  question  of  identity  can 
scarcely  rest  upon  the  difference  here  noticed. 
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17.  For  applying  Ztiac,  or  Spelierj  to  the  making  urtidea 
^fvaritms  kinds;  Samuel  Davis, ^ity  of  New  York,  August  IL 

The  patentee  tells  us  that  he  has  made  the  discovery  that  wei^ts 
of  from  one  ounce  to  fifty-six  pounds,  may  be  made  out  of  zinc;  and 
also  that  book  binders'  plates,  chaffing  dishes,  jportable  scrapers^  bak<- 
ing  plates  and  griddles,  may  be  formed  out  of  the  same  substance, 
and  therefore  prays  that  he  alone  may  liave  the  right  to  make  the  ar- 
ticles thus  specified. 

There  is  something  really  curious  in  the  progressive  discoveries  of 
the  patentee  of  the  above  articles  of  zinc.  By  a  patent  dated  Oc- 
tober 1,  1830,  (vol.  vii.  p.  368,)  it  appears  that  he  had  then  disco- 
vered that  milk  pans  might  be  made  oetiof  zinc.  Another,  dated 
April  18,  1831,  (vol.  viii.  p.  1^4,)  tells  tts  that  he.  had  in  addition 
discovered  that  many  articles  of  hollow  ware  for  cooking,  as  well  as 
others  for  use  and  ornament,  might  be  so  made;  and  it  will  be  «een 
above,  that  he  has  made  further  discoveries  of  a  similar  character, 
and  one  of  the  number  is,  that  weiffh*ts  as  low  as  an  ounce,  and  as 
high  as  fifty-six  pounds,  may  be  made  of  zinc*  If  these  are  patent- 
able discoveries,  the  iron  founder  may  patent  every  article  which  he 
casts  in  anew  form,  and  close  the  furnaces  of  all  competitors. 

18.  For  Shears  for  ctUting  Paste  Board,  Sheet  Iron,  ^c; 
AWah  Hardy,  city  oi  Boston,  Massachusetts,  Axigust  12. 

The  inventor  calls  these  shears  *'  curved  edge  shears."  He  makes 
thofD  in  the  usnal  manner  of  those  shears  which  have  the  fulcrum  et 
tbeend^  and  he  curveft  one  or  both  edges,  in  such  a  degree  as  to  cause 
tbem  in  cutting  to  meet  at  nearly  the  same  angle  throughout  their 
whole  length.  When  the  curvature  is  given  to  one  edge  only,  it  is 
to  the  upper  one.  A  weighty  knob  is  to  be  formed  on  the  end  of  the 
handle  to  assist,  by  its  gravity,  in  cutting. 

10.  For  a  machine  for  Hulling  and  Cleaning  Clover  Seedi 
William  Williams,  Buckingham,  Bucks  county,  Pennsylvania, 
Augist  12. 

There  is  a  feeding  apron  upon  which  the  clover  is  laid,  and  by  which 
it  is  carried  towards  the  body  of  the  machine;  the  clover  falls  from 
off  this  apron  into  a  vertical  opening,  situated  between  a  revolving 
fan  wheel  and  the  hopper.  Stones,  sand,  and  other  heavy  articles 
descend  entirely  through  this  opening,  as  do  seeds  which  are  heavier 
than  the  clover,  whilst  the  latter  is  driven  by  the  air  from  the  fan  up 
an  inclined  plane  into  a  hopper.  Below  the  hopper  there  is  a  re- 
volving cylinder,  covered  with  sheet  iron,  and  set  with  fine  teethi 
this  revolves  within  a  hollow  segment  which  embraces  nearly  three* 
fourths  of  its  circumference.  This  segment  is  also  set  with  teeth, 
excepting  the  last  portion  of  it  which  is  punched  so  as  to  form  a  grater. 
The  cylinder  and  segment  are  adjustible  by  wedges. 

The  claim  is  to  the  peculiar  arrangement  of  the  parts  as  described. 

20.  For  a  Machine  for  Gumming  and  Trimming  Saws; 
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Joseph  Spencer,  Cknajofaarie,  Montgomery  county^  New  Yorkf 
August  15. 

if  those  persons  whchave  taken  patents  for  machines  for  gjumming 
or  cntting  the  teeth  of  saws^  had  visited  the  maoufactories  Avhere  these 
instrnments  are  made^  thej  would  have  discovered  that  the  mana-* 
fj^ctorers  know  as  well  as  any  body^  how  to  cut  siiw  teeth |  and  that 
the  nachines  vhich  have  been  patented  ave  mere  variations,  or  modi- 
fications, of  such  as  are  well  known.  The  one  before  os  is  in  fact  a 
bed  and  pnnch,  with  a  gauge  for  regulating  the  distances  of  the  teeth, 
acting  epon  principles,  and  in  a  manner,  long  in  use. 


21.  For  a  machine  to  give  an  Jllarm  when  a  Building  takes 
Fire;  Ithiel  S.  Richardson^  New  Market,  Rockingham  county^ 
New  Hampshire,  August  15. 

An  alarm  bell  is  to  be  attached  to  suitable  wheel  work,  which, 
when  acted  upon  by  a  weight  suspended  from  a  barrel,  will  cause  a 
hammer  to  vibrate  within  tiie  bell,  and  sound  the  alarm.  From  this 
apparatus,  a  string  extends  to  the  different  apartments  of  the  house, 
being  conducted  round  angles  by  means  of  pulleys;  this  string  is  .at* 
tached  to,  and  supports  a  weighted  lever,  which  checks  the  barrel  of 
the  wheel  work,  but  if  the  string  be  burnt  off  in  any  part,  this  weight- 
ed lev^r  wWl  be  liberated,  and  the  alarm  sounded. 

A  particular  manner  of  combining  and  arranging  the  apparatus  is 
described,  and  represented  in  the  drawing,  and  the  cl^im  is  to  the  * 
mode  of  arrangement  described.  Any  one^  who  is  well  acquaidted 
with  machinery,  could  devise  modes  very  different  froin  that  given 
by  the  patentee.  He,  however,  was  probably  aware  of  the  fact,  that 
the  same  principle,  the  burning  off  of  a  string,  had  been  applied  to  the 
sounding  of  an  alarm  in  case  of  fire,  and  thought  it  best,  therefore, 
to  confine  himself  to  his  own  particular  plan. 


22:  For  a  machine  fi)r  Edging  Metallic  Plates  for  Roofing; 
Daniel  A.  Piper,  Gncinnati,  Hamilton  county,  Ohio,  August  15, 

Two  stout  pieces  of  plank  are  to  be  hinged  together  like  double 
shutters;  upon  the  hinged  cdj^c  of  one  of  them,  a  rebate  is  to  be  form- 
ed, which  maybe  covered  with  iron,  and  upon  the  edge  of  the  other 
piece  of  timber  an  iron  plate  is  secured  by  screws.  The  tin  to  be 
edgisd  is  slipped  into  the  rebate^  when  the  timbers  are  folded  toge* 
ther,  and  the  edging  effected.  This,  the  patentee  tells  us,  is  a  much 
better  mode  than  the  old  one,  which  required  the  use  of  a  hammer} 
we  can  assure  him,  however,  that  it  is  a  much  worse  mode  than  that 
■applied  by  other  machines  which  have  been  invented  for  the  purpose, 
and  which  do  not  require  or  admit  the  use  of  a  hammer,  ouch 
machines,  it  seems,  have  not  yet  travelled  to  Cincinnati,  although 
they  are  well  known  in  the  northern  states. 


23.  For  an  improvement  in  Srick  Moulding;  David  Fox, 
Ashtabula,  Ashtabula  county,  Ohio,  August  15. 
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•  This  mikchinery  is  too  complex  to  be  described  in  words,  excepting 
in  a  very  general  way.  There  is  a  hopper  into  which  the  prepared  claj 
is  to  be  put|  under  this  hopper  the  moulds  are  made  to  pass  in  suc- 
cession by  the  action  of  a  lever,  the  empty  moulds  pushing  the  full 
ones  forward,  whilst  another  lever  gives  motion  to  a  follower  and 
other  apparatus  which  forces  the  c\fLj  from  the  hopper  into  the  mouldt 
and  also  operates  upon  a  soraper  which  removes  what  is  superfluous. 
The  claims  are  to  the  strike  and  press  as  constructed  in  this  ma«- 
chine,  and  also  to  the  scraper,  the  rorcer,  the  peculiar  angles  of  the 
two  levers,  and  same  other  pacts  which  it  is  unnecessary  to  mention. 

24.  For  Machinery  to  be  applied  to  Christ  Mills^  Saw  Mills, 
fyc.  Sf-c.  called  the  *  roller  and  balance  wheel  power;'  Joel  Ester, 
BrowDsville,  Hsiywood  cotinty,  Tennessee,  August  15. 

This  machinery  is  to  be  the  guide,  governor,  and  director,  of  ma- 
chinery in  general,  as  it  is  to  be  a  first  mover  to  drive  mills  of  all 
kinds,  and  to  propel  boats.  It  is  proposed,  in  most  cases,  to  use 
the  power  of  a  norse  to  communicate  the  first  motion,  as  in.tha  com- 
mon horse  mill.  From  the  large  horizontal  wheel  which  the  horse 
turns,  wallowers,  counter  wheels,  large  and  ^all  balance  wheels, 
an  inclined  wooden  wheel  twenty  or  thirty  feet  in  diameter,  and,  at 
the  end  of  this  train,  a  mill  of  any  descnption,  are  all  to  be  set  in 
operation.  It  appears  altogether  uncertain  whether  the  horse,  or 
^  any  extraneous  motive  power,  will  be  really  required,  as,  under  or- 
dinary circumstances,  **one  horse  ^ives  the  power  of  ten  or  fifteen." 
But  if  the  machinery  be  ihcreased  in  size,  «^the  large  balance  wheel 
being  thirty  feet,  or  from  that  to  forty,  in  diameter,  with  a  heavy 
rim,  and  its  balance  wheels  well  proportioned,  it  is  believed  it  will 
move  and  turn  in  ptrpetuam  without  the  aid  of  a  horse." 

When  an  individual  is  so  far  gone  as  to  imagine  that  a  machine 
will  move  the  more  readily  the  more  you  load  it,  it  is  of  no  use  to 
reason  with  him,  least  he  turn  asain  and  rend  you:  the  only  wise 
course,  is  to  allow  him  to  make  nift  machine,  and  to  load  it  until 
either  he  or  his  contrivance,  is  broken. 

25.  For  an  improvement  in  the  Horse  Rake;  William  Phillips, 
Middlesex  county,  New  Jersey,  August  15. 

The-principal  improvement  in  this  rake  consists  in  applying  four 
small  wheels  to  it,  two  at  each  of  its  ends.  These  wheels  are  of  such 
a  size  as  to  keep  the  teeth  of  the  rake  at  the  proper  distance  from 
the  ground,  whilst  they  are  to  take  off  the  friction  usually  experi- 
enced in  similar  instruments,  and  to  render  the  draft  perfectly  ^sy. 
By  the  aid  of  the  handles  which  serve  to  euide  it,  and  of  others  upon 
which  a  boy  is  to  operate,  the  rake  is  to  be  relieved  of  its  accumu- 
lated load,  without  checking  the  motion  of  the  horse. 

26.  For  an  improvement  in  the  Manufacture  of  Sugar;  WiU 
Uam  Augustus  Archbald,  Sugar  Refiner,  city  of  New  fork,  Au- 
gust 16. 
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The  iinproTemeiit  here  proposed  consists  in  conyerting  the  stropy 
or  cane  juice,  into  loaf  sugar,  without  first  granulating  it,  and  form<* 
ing  it  into  raw,  or  other,  su^ar/  The  juice,  i^  is  said,  should  be  pre- 
pared in  the  waj  specified  m  the  patent  granted  to  Mr.  Archb^ld  in 
the  month  of  April,  1830;  after  which  it  maj  be  boiled  down  to  twen- 
tj-six  or  to  twenty-eight  decrees  of  Beaum6's  sachorometer,  if  intend- 
ed for  immediate  use;  but  if  for  keeping,  or  transportation,  to  from 
thirtj-six  to  forty  degrees.  When  of  the  lower  density,  for  imme- 
diate use,  it  is  to  be  examined  by  test  papers  to  detect  any  acidity, 
which  is  to  be  corrected  by  milk  of  lime,  prepared  in  the  ordinary 
way,  and  added  in  small  cjuantities  until  the  acid  is  neutralized. 

When  perfectly  neutralized  it  is  to  be  put  into  a  boiler,  and  heat 
applied  until  the  sirop  boils,  the  heat  from  steam  being  preferred^^ 


Si: 


hree  pounds  of  fineings  are  to  be  pot  in  in  addition  to  the  portion  ^ 
Jly  en 


originally  employed,  as  directed  in  the  patent  referred  to;  this  three 


mal  charcoal  are  mixed  with  the  sirop,  the  boiling  stopped,  and  a 
quart  of  bullock's  blood  thrown  in  to  the  above  namea  quantity.  When 
intimately  mixed  the  sirop  id  to  beagaifi  heated  until  the  scum  rises. 
Should  it  not  prove  perfectly  clear,  more  blood  is  to  be  added  in  the 
same  way.  The  whole  is  to  be  allowed  to  settle,  and  is  afterwards 
strained  through  a  filter,  Howard's  being  preferred. 

Sirop  prepared  in  the  ordinary  way,  it  is  said,  may  also  be  boiled 
down  and  treated  according  to  the  same  principles,  for  the  purpose 
of  converting  it  at  once  into  lump,  or  loaf,  sugar. 

The  advantages  of  the  process  are  said  to  be  a  considerable  in- 
xrease  of^e  sugar  from  a  given  quantity  of  juice,  and  the  saving  of 
much  time,  labour,  and  expense. 

The  claim  is  to  the  process  by  which  loaf  or  lump  sugar  is  made 
from  the  cane  Juice,  without  first  converting  it  into  raw  or  dry  sugar. 


27.  For  an  improvement  in  Trusses  for  the  cure  of  Reduci- 
ble Inguinal  Hernia;  Amos  G.  Hull,  city  of  New  York,  August 
17. 

A  patent  was  first  obtained  for  this  truss  on  the  17th  of  July,  1817, 
and  last  on  the  SOth  December,  1830.  Between  these  dates  the  pa- 
tentee surrendered  his  patent  three  times,  namely,  on  the  Srth  of 
February,  1823,  on  the  I9th  August,  1824,  and  on  the  £Oth  Octo- 
ber, 1829.  The  patentee  states,  however,  that  his  instrument  was 
brought  to  its  present  improved  state  on  the  27th  February,  1823, 
and  in  the  petition  for  his  present  patent  requested  that  it  might  be 
issued  to  bear  date  from  that  time.  This,  we  understand,  has  been 
done,  and  the  improvements  which  he  has  made  incorporated  in  the 
amended  specification.  Notwithstanding  the  high  authority  by  which, 
as  we  are  informed,' this  procedure  has  been  sanctioned,  we  are  fully 
of  opinion  that  his  present  patent  will  be  invalidated  if  examined  in 
court.    The  patent  of  February,  1823,  dated  from  July,  1817,  hav- 


Digitized  by 


Googk 


ISO      American  PaUnUfor  Jhiguat^  unih  Bemarht. 

ing  been  issued  upon  a  sarrender  of  the  first  patent,  was  there- 
fore the  same  instrument  i^mended,  hpdj  of  course,  it  expired  on  the 
irth  of  Jul  J  last.  Bj  reissuing  it,  as  though  the  original  had  borne 
the  date  of  27th  of  February,  1823,  the  patent  is  obtained  for  nearly 
twenty,  instead  of  fourteen  years,  the  legal  term. 

Independently  of  the  last  consideration,  the  fact  that  the  patentee 
has  not  merely  corrected  what  was  error  in  his  former  specifications, 
but  has  introduced  improvements  not  originally  contemplated  by  him, 
makes  the  present,  essentially,  a  new  specification.  This  new  mat- 
ter might,  legitimately,  have  been  the  subject  of  a  patent  for  ^n  im- 
provement,  but  cannot,  certainly,  be  employed  to  lengthen  out  claims 
to  th^t  which,  by  the  terms  of  the  patent  law,  has  become  public 
property. 

It  is  probable  that  before  the  present  number  of  this  journal  rs 
printed,  we  shall  have  something  further  to  say  upon  the  subject  of 
reissued  patents,  as  we  expect  the  decision  of  the  Supreme  Court  re- 
spectingit.  ^  * 


36.  For  an  improveme&t  in  the  mode  of  Faatming  the  SoUa 
and  Heeb  upon  a  Boot  or  Shoe^  with  wooden  or  metal  pegs,  and 
of  paring  the  same;  Wales  Tileston,  Charlemont,  Franklin  coun- 
ty, Massachusetts,  August  18. 

A  block  is  to  be  prepared  of  the  size  of  the  sole  of  the  boot  or  shoe, 
and  of  such  curvature  as  to  fit  on  to  the  sole  when  placed  upon  the 
last  This  block  is  to  be  of  a  thickness  corresponding  with  the  length 
of  the  pegs  to  be  driven,  and  is  to  be  perforated  near  its  edges  with 
as  many  holes  as  there  are  to  be  pegs.  From  the  back,  or  upper  side 
of  Ihia  block,  two  pins,  or  tenons,  rise,  upon  which  other  plates,  or 
blocks,  provided  with  corresponding  mortises,  may  be  passed  down 
into  contact  with  the  first.  A  second  block,  or  plate,  of  the  same 
size  with  the  first,  is  placed  upon  it,  being  guided  By  the  mortises 
and  tenons.  This  block  is  perforated  with  holes  corresponding  with 
the  first,  and  has  proiections  from  its  edges  by  which  it  may  be  fixed 
to,  and  hold  the  work  fast  in,  a  frame. 

A  third  block  is  prepared,  with  mortises  to  slip  over  the  pins,  or 
tenons,  and  with  as  many  awls  fixed  in  it  as  there  are  holes  in  the 
other  blocks;  they  must  be  of  sufiicient  length  to  pass  through  the' 
two  former  blocks  and  to  perforate  the  soles;  to  effect  which  any  ade« 
(}uate  power  may  be  applied.  When  this  block,  containing  the  awls, 
is  removed,  pegs  are  dropped  into  the  holes,  and  a  blotk  filled  with 
blunt  pointed  wires,  instead  of  the  awls,  is  then  applied  and  made  to 
press  upon  the  pegs,  and  drive  them  into  the  sole.  This  last  block 
may  be  surrounded  by  a  knife,  or  cutter,  which,  whilst  the  pegs  are 
forced  down,  will  pare  the  sole.  A  similar  apparatus  Is  to  be  used 
for  the  heels. 

There  is  no  claim  mkde. 

A  patent  was  granted  to  Nathan  Leonard  of  Merrimack,  New 
Hampshire,  June  11th,  1829,  for  a  mode  of  pegging  essentially  the 
same  with  the  foregoing.    An  account  of  the  invention  will  be  round 
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at  p.  I8O9  voU  iy.     The  first  perforated  plate,  a  plate  with  awls,  and 
one  with  blant  wires,  are  all  particularlj  described  in  that  patent 

29.  For  a  Wheal  Rubbery  for  cleaning  Grain;  David  Mar- 
racong,  Skaneateles,  Onondago  county.  New  York,  August  18. 

Sheets  of  iron,  perforated  with  holes  so  as  to  form  rubbers,  like 
graters,  are  to  be  nailed  upon  wooden  planks,  and  the  upper  one  is 
to  receive  a  vibratory  motion  by  means  of  a  crank  and  pitman, 
Cleets  are  to  be  placed  along  the  edges  of  the  rubbing  boards,  to 
keep  and  guide  them  in  their  places.  The  grain  is  to  be  let  on  by  a 
suitable  spout. 

There  is  no  claim  made,  and  the  apparatus  is  so  similar  to  what 
has  been  before  used,  as  scarcely  to  leave  room  for  any. 

30.  For  a  machine  for  Sawing  Shingles^  Clap  Boards,  Sue. 
Jonathan  Hobbs,  jr.  Falmouth,  Cumberland  county,  Maine,  Au- 
gust 18. 

We  shall  not  attempt  to  give  any  idea  of  this  machine  further  than 
to  say  that  a  circular  saw  is  used  in  it,  and  that  there  is  an  apparent 
complication  of  parts  about  it,  which  would  require  more  time  and 
attention  for  its  examination  than  we  can  at  present  devote  to  it.  The 
specification  itself  is  five  yards  long,  and  closely  written,  and  refers 
throughout  to  numbers  upon  the  drawing.  Without  this,  therefore, 
the  ideas  of  the  patentee  could  not  be  mde  known;  and  as  these  do 
not  appear  to  extend  to  any  thing  new  in  principle,  but  to  be  confined 
to  the  special  arrangement  of  the  respective  parts,  we  pass  them 
without  further  notice. 


31.  For  a  Washing  Machine;  John  Shull,  New  Petersburg, 
Hkhland  county,  Ohio,  August  19. 

This  is  a  steam  washing  machine,  and  not  very  different  from  se- 
veral others  already  patented.  The  body  of  the  machine  is  in  the 
form  of  a  barrel  churn,  and  is  placed  on  trussels.  There  is  a  cover 
fitting  closeljr  at  the  top  of  this  barrel;  within  it  a  shaft  revolves, 
carrying  an  interior  cylinder,  perforated  with  holes,  and  operating 
like  the  dashers  of  a  ohurn.  The  clothes  are  to  be  put  within  this 
inner  cylinder  through  openings  prepared  for  the  purpose.  There  is 
a  boiler  with  a  safety  valve,  and  a  steam  tube  leading  through  the  end 
of  the  outer  vessel.     The  operation  need  not  b^  further  described. 

The  claim  is  to  the  formation  of  the  inner  revolving  cylinder,  and 
the  admission  of  steam  in  the  manner  described. 

32.  For  a  Washing  Machine;  Webber  Furbush,  Hallowell, 
Kennebeck  county,  Maine,  August  19. 

This  is  a  true  old  fashioned  washing  machine,  consisting  of  a  trough 
the  bottom  of  which  is  carved,  and  over  which  rollers,  set  in  a  proper 
frame,  are  made  to  vibrate,  and  pass  over  the  clothes  placed  upon 
the  bottom.  This  bottom  the  patentee  calls  a  smooth  apron,  and  he 
y^rj  boldiv  claims  nearly  every  part  of  the  machine.     He  says,  ««I 
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claim  the  use  of  the  rollers  in  the  side  pieces*-*!  claim  the  ttse  of  the 
smooth  aproD— I  claim  the  mode  of  applying  these  to  use  in  a  box  or 
tub." 


83.  For  an  improvement  in  the  art  of  Distillation;  John 
Cairou,  city  of  Boston,  Massachusetts.  Patent  first  issued  Janu- 
ary 10,  1831;  surrendered  on  account  of  a  defective  specificatioD, 
and  reissued  August  22. 

We  remarked  upon  the  original  specification  of  this  patent  at  p. 
S04,  vol.  vii.  to  which  article  we  refer;  the  reference  to  a  model 
throughout  the  specification,  wa.s  particularly  noticed,  and  it  is  now 
said  that  ^*  the  errors  which  render  the  existing  patent  defective,  are 
a  reference  to  a  model  of  Mr.  Cairou's  machine  for  explanation  of 
various -parts  of  it,  which  are  not  sufficiently  described  in  conse- 
quence of  his  supposing  such^a  reference,  (viz.  to  a  model,)  would 
supply  the  deficiencies  of  description — and  other  errors  of  similar 
character. " 

Mr,  Cairou  observes  that  although  he  is  the  original  inventor  of  the 
column  described  in  his  specification,  he  does  not  now  claim  letters 
patent  for  the  same,  as  detached  and  separate  from  the  other  parts  of 
the  apparatus;  but  what  he  claims  is  the  combination  of  the  several 
parts,  to  produce  the  effect  described. 

34.  For  an  improvement  in  the  Turnabouts  for  Rail-roads; 
James  Stimpson,  city  of  Baltimore,  Maryland,  August  23. 

The  turnabouts  for  rail-roads  are  circular  platforms  large  enou^ 
to  receive  a  rail-road  car,  and  placed  level  With  the  track.  By  their 
means  a  car  can  be  turned  entirely  round,  or  into  a  road  crossing  that 
upon  which  it  originally  stood. 

Turnabouts  have  been  patented  in  this  country;  (see  vol.  vi.  p. 291.) 
When  Mr.  Fairlamb's  patent  was  issued,  we  were  not  aware  that 
such  turnabouts  had  been  already  introduced  in  England,  but  this 
being  the  fact,  the  patent  here  was  not  valid,  although  the  patentee 
might  have  been  a  real,  though  a  second,  inventor.  The  present  pa- 
tent is  taken  for  improvements  upon  the  mode  of  forming  them;  some 
idea  of  the  nature  of  which  improvements  may  be  derived  from  the 
claim,  which  is  as  follows: 

*'  What  I  claim  as  my  invention  or  improvement,  is  the  application 
of  cast  iron  for  the  platform  of  the  turnabout,  in  form  aforesaid,  or 
any  other  manner.  Also  the  construction  of  turnabouts  as  above  set 
forth.  Also  the  double  tracks  on  turnabouts  at  right  angles  with 
each  other,  as  herein  set  forth.  Also  the  cheek  bolts  for  fastening 
turnabouts  in  their  proper  positions  by  its  own  movement,  caused  ei- 
ther by  gravity,  or  otherwise,  for  any  kind  of  turnabouts.  Also  the 
stone  or  brick  curbine  surrounded  with  iron  plates,  as  above  set  forth, 
or  otherwise.  Also  the  connecting  the  track  rails  with  those  under 
them,  and  the  transverse  timbers  for  security  against  frost,  &c.,  as 
used  as  the  foundation  of  turnabouts,  as  above  set  forth,  or  other- 
wise." 
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We  think  the  above  claim  rather  too  comprehensive  and  sweeping 
throa^hoQt ;  we  doubt  the  validity  ofa  claim,  for  exam|>le,  to  the  ap- 
plication of  cast  iron  for  the  platform,  in  form  aforesaid,  or  in  any 
other  manner^  &c.  &c« 


85.  For  an  improvement  in  the  construction  of  Wheels  for 
Rail-road  Carriages^  James  Stimpson,  city  of  Baltimore,  Ma- 
ryland, August  23. 

It  is  observed  in  the  specification  that  the  side  of  a  wheel  to  which 
the  flanch  is  attached/is  much  the  strongest,  whilst  the  opposite  side 
is  the  most  subjected  to  those  accidents  which  tend  to  break  the 
wheel ;  the  improvement  proposed  is  to  strengthen  this  side  of  the 
rim  by  a  ring  of  additional  metal  in  the  casting;  and  the  patentee 
says  he  has  no  doubt  that  fifteen  pounds  of  metal,  forming  such  a 
ring  will  give  more  additional  strength  to  the  wheel,  so  as  more 
effectually  to  protect  it  from  breaking,  than  one  hundred  pounds  equal- 
ly distributed  throughout  the  whole  of  the  rim. 

The  claim  is  to  ^^the  application  of  the  rim,  ring,  or  felloes,  inside 
of  the  tread,  or  rim,  or  inner  periphery  of  the  wheels,  opposite  to  the 
flanch." 


36.  For  an  improvement  in  the  mode  of  •Ascending  and  De- 
scending Rivers^  and  Canals^  or  Inclined  Planes^  using  such 
steam  engines,  or  other  locooaotive  power  on  board,  or  within  the 
vessel,  or  vehicles  to  be  nioved,  as  niay  be  found  necessary  for 
their  ascent  or  descent ;  James  Stimpson,  city  of  Baltimore,  Ma- 
ryland, August  23. 

Firm  fixtures  are  to  be  made  at  the  upper  and  lower  ends  of  the 

E lanes  which  are  to  be  ascended  or  descended,  and  chains,  which  may 
s  of  the  kind  used  for  cables,  are  to  extend  from  one  to  the  other 
of  them,  being  supported  on  the  ground,  or  on  fixtures  placed  for  that 
purpose.  A  shaft  is  to  extend  across  the  wa^s  of  the  mclined  plane, 
and  when  there  is  a  chain  on  each  side  of^the  ways,  there  are  to 
be  cast  iron  pulleys  on  each  end  of  the  shafts  which  ptslleys  are  to 
be  so  cast  that  the  links  of  the  chain  may  fit  precisely  into  them, 
there  being  hollows  in  the  middle  of  them,  and  indentations  in  their 
cheeks,  or  flanches,  for  that  purpose,  which  will  prevent  the  chain, 
as  it  lies  upon  them,  from  slipping.  There  may  be  three,  or  more 
pulleys,  of  different  sizes,  to  be  used  in  different  ascents.  By  means 
of  cog  wheels,  with  which  the  vessel,  or  carriage,  is  to  be  provided, 
power  is  to  be  derived  from  the  steam  engine,  or  animals,  &c.  within 
the  vessel,  to  act  upon  the  shaft  carrying  the  pulleys,  and  thus  to 
make  the  desired  ascent. 

The  specification,  which  goes  much  into  detail,  includes  a  great 
variety  of  propositions,  but  the  following  are  the  claims  made.  *<  The 
application  oi  chains  to  ascend  and  descend  qpon  rivers  and  canals, 
or  inclined  planes  on  rail-roads,  or  otherwise,  said  chains  being  made 
fast  at  both  ends  near  the  foot  and  top  of  the  inclines,  and  resting 
upon  the  gronnd  or  other  material,  or  at  suitable  places  in  rivers  or 
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canals,  the  locomotive,  or  other  engines,  drawing  themselves  up,  or 
letting  themselves  down  said  inclines,  rivers,  or  canals,  by  the  power 
which  is  on  board  of  themselves  by  the  agency  of  pulleys  in  contact 
with  said  chains,  as  set  forth  In  this  specification,  or  in  any  other 
way;  also  the  variable  speeds  or  powers  as  herein  set  forth,  or  in  any 
other  way.  For  locomotive  carriages  on  rail  roads,  not  using  the 
chain,  I  also  claim  the  application  of  machinery  to  change  the  moving 
power  from  the  road  wheels  of  locomotives  upon  rail-roads  where  the 
inclination  is  too  much  for  the  adhesion  of  the  wheels  to  the  rail  plates 
to  allow  them  to  ascend  or  descend  without  slipping  or  sliding  upon 
said  rails,  to  a  pullejr  shaft  as  aforesaid,  or  any  other  thing  whereby 
said  purpose  is  used  in  a  diflferent  manner  than  in  immediate  contact 
with  the  road  wheels,  or  their  axles,  as  set  forth  in  this  specification." 
We  might  here  repeat  a  portion  of  the  remarks  made  on  the  last 
specification,  as  we  think  the  present  claim  much  too  broad.  The 
plan  itself,  however,  appears  to  us  to  be  altogether  impracticable  in 
the  form  presented,  and  its  details  exhibit  a  want  of  knowledge  in  the 
most  advantageous  modes  of  applying  power. 

37.  For  an  improvement  in  the  Mode  of  turning  short  curves 
on  Bail-roads y  such  as  the  corners  of  .streets;  James  Stimpson, 
city  of  Baltimore,  August  23. 

The  plan  proposed  is  to  make  the  extreme  edges  of  the  flanches 
flat,  and  of  greater  width  than  ordinary,  and  to  construct  the  rails  in 
such  a  manner  that  where  a  short  turn  is  to  be  made,  the  extreme 
edge  of  the  flanch  shall  rest  npon  it,  instead  of  upon  the  tread  of  the 
wheel ;  thus  increasing  the  effective  diameter  of  the  wheel  in  a  de- 
gree equal  to  twice  the  projection  of  the  flanch.  The  claim  made  is 
to  <Hhe  application  of  the  flanches  of  rail-road  carriage  wheels,  to 
turn  short  curvatures  upon  rail-roads,  or  tracks,  particularly  turning 
the  corners  of  streets,  wharves,  crossing  of  tracks,  or  roads,  and  pass- 
ing over  turnabouts,  &c. 

On  turning  to  pages  270  and  271,  vol.  iv.  there  will  be  found  spe- 
cifications of  two  patents  granted  to  James  Wright,  of  Columbia, 
Pennsylvania,  for  the  mode  of  turning  curves  claimed  by  Mr.  Stimp- 
son. The  only  difference  is,  that  Mr,  Wright  proposes  to  adopt  his 
cars  to  several  different  curves,  by  having  three,  or  more,  offsets 
in  his  wheels,  when  necessary. 


38.  For  an  improved  mode  of  Opening  and  Shutting 
Switches  on  Rail-roads;  James  Stimpson,  city  of  Baltimore, 
Maryland,  August  23. 

Those  who  know  any  thing  of  rail-roads  are  aware  that  what  are 
called  switches,  are  pieces  ofiron  employed  at  turn  outplaces,  which 
pieces,  or  bars  of  iron,  have  to  be  opened  and  closed,  according  to 
the  track  upon  which  the  carriage  is  to  travel,'  and  that  accidents  have 
frequently  occurred  in  consequence  of  the  switches  not  being  opened 
or  closed  as  required.  The  plan  proposed  in  the  specification  of  the 
above  patent,  is  to  arrange  certain  levers,  and  other  machinery,  so 
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that  a  piece  projecting  from  the  carriage  shall  operate  upon  the  switch 
and  give  to  it  its  proper  direction,  either  by  day  or  night,  without  per- 
sonal attention  on  the  part  of  the  person  having  the  care  of  the  car- 
riage. The  claim  is  to  «<  the  application  of  machinery  to  open  and 
shut  switches,  whereby  the  drivers  of  carriages,  or  superintendents 
of  locomotive  engines,  or  others,  without  stopping,  or  leaving  their 
seats,  carriages,  or  horses,  can  open  and  shut  switches,  if  in  order^ 
by  night,  or  by  day,  without  seeing  them,  by  machinery,  as  set  forth 
in  the  above  specification,  or  in  any  other  way  or  marmer,^^ 

The  contrivances  proposed,  ^^  if  in  order,"  might  answer  the  pur- 
pose, but  from  their  complexity,  we  apprehend  that  they  would  prove 
to  be  traps  rather  than  protectors. 


39.  For  an  inaprovement  in  the  mode  of  Forming  and  usi^ig 
cast  or  wrought  iron  plates,  or  rails,  for  Bail-road  Carriage 
Wheels  to  run  upon;  James  Stimpson,  city  of  Baltimore,  Mary- 
land, August  23. 

The  claim  in  this  case  is  to  ^*the  application  of  cast,  or  wrought 
iron  plates  for  the  use  of  rail-ways  on  the  streets  and  wharves  of 
cities,  or  elsewhere.  The  objects  of  said  improvement  being  to  em- 
ploy rails  that  will  not  present  lany  obstacles  to  the  ordinary  use  of 
streets,  or  sustain  injury  therefrom,  and  so  to  form  the  plates  at  the 
intersections  of  streets,  or  other  crossings,  that  cars  will  readily  pass 
over  them,  and  also  on  circles  of  small  radius." 

The  rails  are  to  be  formed  with  a  groove  in  them  to  receive  the 
flanches  of  the  wheels;  on  one  side  of  the  groove,  the  width  is  to  be 
sufficient  for  the  tread  of  the  wheel;  on  the  other,  it  need  not  exceed 
three-quarters  of  an  inch.  These  rails  are  to  be* laid  flush  with  the 
pavement  of  the  streets.  At  comers  to  be  turned  the  rails  are  to  be 
cast,  or  made  of  the  proper  curvature,  one  of  them  only  being  pro- 
vided with  a  groove,  as  the  flanch  is  to  run  upon  the  other,  upon  the 
principle  described  in  No.  37.  Provision  is  to  be  made  by  scrapers, 
or  brushes,  preceding  the  carriages,  to  clear  the  grooves  of  dust,  ice, 
and  other  obstructions. 


40.  For  an  improvement  upon  Dearborn^ s  Patent  Balance; 
Uel  West,  and  Daniel  Loring,  city  of  New  York,  August  23. 

The  alteration  or  improvement  here  patented,  consists  in  so  mak- 
ing the  beam  of  the  steelyard,  or  balance,  as  that  the  hook  upon  which 
the  scale,  or  article  to  be  weighed,  is  hung,  shall  be  much  nearer  to 
the  fulcrum  than  it  has  hitherto  been  placed  in  Dearborn's  balance. 
For  this  purpose,  it  is  sustained  upon  a  pin  between  two  cheeks,  al- 
most directly  under  the  fulcrum.  The  object  to  be  accomplished  is 
to  weigh  a  given  weight  with  a  beam  much  smaller  than  usual.  The 
patentees  state  that  a  beam  then  before  them,  will  weigh  twenty  times 
as  much  as  any  other  of  the  same  size. 

There  can  be  no  doubt  that  the  end  proposed  can  be  obtained  by 
the  prescribed  means ;  but  one  other  thing  is  equally  certain,  namely, 
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that  the  accoracj  of  the  imtriiment  will  be  sacrificed  in  a  degree  ex- 
actly proportiened  to  the  extent  to  which  this  improTement  is  carried* 

41.  For  an  improvement  in  the  Machine  for  weighing  Canal 
Boata^  Loaded  fVagonSj  Sf^.;  Daniel  Loring,  Newarfc,  New  Jer- 
sey, August  23. 

The  general  principles  of  this  machine  are  well  known  to  engi- 
neers. The  claim  made  is  to, the  form  and  general  arrangement  of 
the  combination  of  lerers  of  which  it  is  principally  com|>osed ;  and 
the  steel  edge  bearings,  the  bearings  heretofore  used  being  points, 
which  soon  wear  out,  and  require  to  be  repaired  or  renewed,  whilst 
edges,  well  made,  will  work  equally  well,  and  are  much  more  du- 
rable. 

The  use  of  edges  for  the  fulcra  of  such  weighing  machines,  is  not 
new.  Those  patent  weighing  machines  made  by  Mr.  fillicot,  of  Phi- 
ladelphia, have  steel  edges. 

42.  For  an  improved jportable  Smut  Machine^  Henry  Weed, 
and  Stephen  Fellows,  Sandwich,  Straflford  county,  New  Hamp- 
shire, August  23. 

This  smut  machine  is  much  like  some  others,  and  the  improvements 
claimed  to  have  been  made  by  the  patentees  do  not  essentially  alter 
it 

A  box  or  chest  is  to  be  made  to  contain  the  machine.  A  cylinder, 
about  twelve  inches  in  diameter,  and  four  in  height,  is  made  to  revolve 
vertically,  by  a  strap  passing  round  a  whirl  on  its  shaft.  This  cylin- 
der may  be  left  smooth,  or  it  may  be  covered  with  sheet  iron  cot  into 
strips,  or  brads  made  rough,  or  nails  in  clusters,  may  be  driven  into 
it.  A  sheet  iron  cylinder,  punched  from  the  outside,  so  as  to  form 
a  grater  within,  is  to  surround,  and  stand  at  a  suitable  distance  from 
the  revolving  cylinder ;  between  these,  of  course,  the  grain  is  to  pass, 
the  feed  being  from  a  hopper,  the  grain  falling  from  it  on  a  seive,  and 
from  that  on  to  a  second  seive,^kept  in  motion  by  a  crank.  A  fan  also 
is  kept  in  motion,  to  blow  away  the  chaif  and  dust. 

What  is  claimed  as  new,  is  ^^  the  placing  the  machine  in  a  chest. 
The  shape  of  the  brads.  The  making  them  rough.  The  manner  of 
placing  them  in  the  cylinder.  The  driving  of  the'nails  in  clusters. 
The  cutting  sheet  iron  into  strips,  and  making  them  rough  like  rasps." 


43.  For  a  Sato  TVimmer;  Adam  Clark,  jr.,  Berne,  Albany 
eounty,  New  York,  August  24.  * 

This  saw  trimmer,  or  instrument  for  gumming  saws^  as  it  is  usu- 
ally called,  purports  to  be  an  improvement  on  a  similar  instrument 
patented  by  John  R.  Fatrling  and  Robert  G.  Nellis,  April  27, 1831. 
We  are  told  that  instead  of  making  it  in  detached  pieces,  and  fas- 
tening them  together  by  a  screw  and  nut,  as  they  did,  the  present 
instrument,  though  similar  in  form  to  theirs,  is  made  somewhat  larger, 
and  in  one  entire  piece  of  cast  iron.  The  claim  is  made  to  the  fore- 
going improvement. 
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Id  oor  estimation,  neither  of  the  patents  is  of  any  Talue,  because 
we  do  not  think  them  new.  The  specification  of  this  last  patent 
places  in  a  strong  point  of  view,  the  trifling  change  upon  which  many 
persons  imagine  a  patent  may  be  founded.  The  drawing  of  this  in- 
atrament,  and  of  that  noticed  at  No.  20,  are  strikingly  similar. 


44.  For  a  machine  for  Cutting  Laths  from  Boards^  Jacob 
Jameson,  Springfield,  Clarke  county,  Ohio,  August  24. 

This  machine  consists,  principally,  of  two  rollers,  between  which 
the  board  to  be  cot  into  laths  is  made  to  pass.  The  lower  roller  is 
smooth,  and  merely  sustains  the  board.  The  upper  roller  is  furnish- 
ed with  circular  knives  of  about  four  inches  in  diameter,  passed  on  to 
an  iron  shaft,  with  collets  between  them  to  regulate  their  distances* 
There  are  two  cranks,  one  at  each  end  of  the  roller  containing  the 
knives,  and  the  turning  of  these  cranks  draws  the  board  through, 
which  is  delivered  in  the  form  of  laths.  The  frame  for  sustaining  the 
rollers,  and  guiding  the  board,  we  need  not  describe.  We  presume 
that  the  boards  are  to  be  first  sawed  to  the  thickness  of  the  laths,  and 
that  they  are  only  cut  to  a  width  by  the  knives,  and  the  drawing  also 
seems  to  indicate  this.  Such  knives  would  not  cut  through  an  inch 
board  of  the  softest  wood,  so  as  to  form  it  into  laths. 


45.  For  a  Plough;  William  Savage,  and  Hezekiah  Davidson, 
Barren  county,  Kentucky,  August  24. 

The  ploueh  looks  pretty  much  like  other  ploughs,  and  we  appre- 
hend that  all  the  improvements  of  which  this  instrument  is  suscepti- 
ble, is  in  its  details.  In  the  present  instance,  the  claim  to  improve^ 
ment  consists  in  **  the  wing  and  bar  being  in  separate  pieces,  and  con- 
fined by  a  nib  and  socket  together,  with  a  horizontal  screw  entering 
through  the  wing,  mould  board,  and  uprieht,"  '<so  that  by  taking  out 
said  screw,  the  wing  can  be  taken  off  andsharpened, or  laid,  as  easily 
as  a  common  weeding  hoe,  leaving  the  bar  always  fast  to  the  stock ; 
the  regulator,  also,  to  make  the  plough  cut  deeper  or  shallower;  all 
these  things  we  claim." 

46.  For  a  method  of  Propelling  Boats,  and  various  kind  of 
machinery,  called  the  "self-supporting chains;"  Billy  Todd,  Ma- 
rietta, Washington  county,  Ohio,  August  24. 

When  RedheflTer's  perpetual  motion  refused  to  go,  a  gentleman  who 
had  formerly  been  numbered  among  its  advocates,  when  reminded 
of  his  former  opinion,  observed  that  he  should  insist  upon  it  that  it 
was  «<  perpetual  motion,  still.''  The  present  patentee  may  derive  a 
lesson  from  this  anecdote,  when  his  propellers  refuse  to  do  their  duty. 

Two  endless  chains  are  to  be  made  of  cast  iron;  the  links  are  to  be 
in  the  shape  of  key  stones,  and  are  to  be  hinged  together  at  their  nar- 
rower ends,  so  that  they  will  form  an  arch  when  their  wide  ends  are 
uppermost;  each  of  the  links  may  measure  about  six  inches  each  way. 
The  two  endless  chains  thus  formed,  are  to  be  passed  over  a  shaft,  at 
the  distance  of  a  few  feet  from  each  other.  Planks  are  to  extend  from 
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one  chftin  to  the  other,  mortises  being  cast  in  the  links  for  the  pur- 
pose of  receiving  them,  so  that  each  pair  of  links  has  its  plank,  the 
whole  forming  a  continued  floor. 

For  a  two  horse  power,  the  links  are  to  be  of  the  size  above  men- 
tioned, and  will  weigh  about  twelve  pounds  each,  and,  according 
to  the  drawing,  from  fifty  to  sixty  of  these  will  form  one  of  the  chains. 
These,  with  the  floor,  and  the  cattle,  or  water^  by  which  it  is  to  be 
operated  upon,  will  form  a  load  which  has  to  be  sustained  by  the  cast 
iron  links,  and  the  wrought  iron  pins  which  form  the  joints,  or  hinges; 
and  should  these  pins,  or  the  cast  iron,  give  way,  wo  to  the  animals 
employed. 

The  inventor  says  that  he  expects  and  claims  the  right  to  use  this 
apparatus  for  propelling  boats,  and  all  other  kinds  of  machinery, 
either  by  animaU  walking  upon  the  floor,  or  by  placing  upon  it  buck- 
ets like  those  of  an  overshot  wheel,  and  moving  it  by  water.  He  also 
claims  the  right  of  placing  one  shaft  higher  than  the  other.  He  also 
claims  the  right  of  varying  the  size  of  the  chains,  and  of  making  them 
of  other  materials  than  cast  iron. 


47.  For  an  improvement  in  the  mode  of  Making  Beds,  called 
the  spring  bed ;  Josiah  French,  Ware,  Hampshire  county,  Massa- 
chusetts, August  25. 

A  foundation  is  to  be  made  by  uniting  boards  together,  the  length 
and  width  of  the  intended  bed.  Wire,  of  about  an  eighth  of  an  inch 
in  diameter,  is  to  be  bent  round  a  cylinder  of  four  inches  in  diameter, 
80  as  to  form  it  into  spiral  springs  of  attout  eighteen  mches  in  length. 
A  frame  of  the  dimensions  of  the  bottom  is  to  be  provided,  and  the 
springs  are  to  be  attached  to  the  bottom,  and  by  their  upper  ends  to 
this  frame.  The  two  are  to  be  drawn  together  until  they  are  about 
nine  inches  apart.  On  the  top  of  the  springs  a  covering  of  cotton 
batten  is  to  be  placed,  and  a  covering  of  duck  is  to  be  strained  over 
the  frame,  covering  the  cotton  batten  and  the  sprirfgs.  This  will  also 
be  carried  over  the  sides,  and  be  nailed  te  the  boara  bottom.  Cotton 
batten,  or  other  soft  substance,  is  to  be  laid  upon  the  duck,  to  form 
the  filling  of  the  bed;  and  when  ticking  is  strained  over  this,  and  is 
nailed  to  the  bottom,  the  bed  is  completed. 

Until  experience  convinces  us  that  we  err  in  judgment,  we  shall 
rest  satisfied  with,  and,  we  hope,  comfortably  on,  a  sood  curled  hair 
mattrass,  or  in  winter,  if  pleasure  is  preferred  to  health,  a  well  filled 
feather  bed  will  continue  to  satisfy  us,  and  be  preferred  to  iron 
springs. 

48.  For  a  Kiln  /or  Burning  Lime,  with  anthracite  coal ; 
Joseph  M.  Downing,  Bristol,  Bucks  county,  Pennsylvania,  August 
25. 

This  kiln  is  for  the  burning  of  lime  by  means  of  anthracite,  and 
the  patentee,  who  has  had  it  in  actual  operation,  states  that  the  lime 

f»roauced  by  it  is  free  from  coar,  and  equal  for  all  purposes  to  the  best 
ime  burnt  with  wood.    The  kiln  is  built  of  stone,  with  lime  mortar, 
and  is  lined  with  fine  brick,  soap  stone,  or  some  similar  substance. 
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The  (general  form  of  the  interior  is  that  of  aa  egg  ataQdio^  yerticaUj, 
with  its  top  truncated,  so  as  to  leaire  an  opening  for  feeding. 

There  are  no  grates,  or  bars,  at  the  bottom,  the  lime  being  allowed 
to  settle  down,  and  is  to  be  withdrawn  through  an  opening  left  for 
that  purpose. 

The  stone  to  be  burnt  is  broken  into  pieces,  the  largest  of  which 
shall  not  exceed  six  inches  in  diameter.  In  charging,  the  larger  stones 
occupy  the  middle  of  the  kiln.  About  one-fifth  as  much  coal,  broken 
fine,  as  there  is  of  stone,  is  intimately  mixed  therewith,  when  both 
are  of  the  ordinary  quality,  with  this,  howeyer,  the  quantities  must 
beyaried. 

The  claim  is  to  the  so  constructing  the  kiln  as  to  dispense  with  the 
arch,  bars,  or  grates,  to  sustain  the  lime  and  fuel ;  and  to  the  gene- 
ral form  of  the  structure. 


49.  For  an  Instrument  to  Plumb  and  Level;  Joseph  G  El- 
dred,  Rochester,  Monroe  county,  New  York,  August  25. 

This  instrument  consists  of  a  rectangular  piece  of  wood,  or  other 
substance,  which  may  be  two  or  more  feet  in  length.  It  may  be  four 
inches  broad  and  an  inch  and  a  quarter  thick.  A  mortise  is  tp  be 
made  through  the  middle  of  this  piece,  the  sides  of  which  mortise 
should  be  bevelled,  to  show  the  spirit  levels  to  be  placed  within  it,  of 
which  there  are  to  be  two,  one  at  the  side,  and  one  at  the  end.  This 
constitutes  the]whole  instrument,  and  the  patentee  very  truly  informs 
us  that  it  is  <<  somewhat  similar  to  the  common  spirit  level.'' 

The  claim  is  to  the  instrument  as  described. 


50.  For  an  i0ipi;oveinent  in  Bedsteads;  William  Gamble,  city 
of  Baltimore,  August  25. 

Instead  of  a  mortise  in  the  posts,  where  the  rail  is  to  enter,  a  socket 
containing  a  female  screw  is  to  be  firmly  inserted.  A  screw  on  each 
end  of  the  rails,  fits  into  the  sockets.  The  rails  are  round,  and  the 
screws  upon  their  ends  have  shoulders  of  the  same  diameter  with  the 
rails.  These  screws  turn  upon  a  pin  or  ^mandril,  which  passes 
through  them,  and  is  secured  to  the  rail;  the  screws  can  conse- 
quently be  turned,  and  screwed  into  their  sockets  without  turning 
the  rail.  The  sacking  bottom  is  attached  to  each  of  the  rails,  in  a 
way  described,  and  by  turning  the  rails  it  may  be  ti|;htened  in  any  de- 
gree. A  bolt  pasding  into  a  hole  in  the  shoulder  ot  the  screw,  holds 
it  in  its  place.  Instead  of  the  screw,  a  piece  may  be  fitted  into  a 
socket  which  shall  tighten  by  a  slight  turn,  in  a  way  very  similar  to 
some  bedstead  fastenings  now  in  use. 

The  claim  is  to  the  foregoing  arrangement. 

The  only  objection  which  we  see  to  this  improvement,  is  its  ex- 
pense. The  swivelling  screw  and  its  appendages,  must  very  consi- 
derably enhance  the  cost  of  a  bedstead,  and  prevent  it  from  coming 
into  general  use.  If  well  made,  the  apparatus  would  undoubtedly 
operate  satisfactorily. 

VOJU  IX— No.  2.-.FEBRUARY,  1832.  17  , 
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51.  For  ioiprovenieDts  in  the  Matmfacture  of  Sugars;  Lemuel 
Wellman  Wright,  a  citizen  of  the  United  States,  now  residing  in 
the  citj  of  London,  in  England,  August  25. 

There  are  three  objects  intended  to  be  accomplished  by  the  ar- 
raogements  now  patented.  The  first,  is  an  improvement  in  the  era- 
porating  apparatus.  The  second/the  application  of  a  peculiar  solrent 
for  the  purpose  of  removing  the  molasses  from  the  granulated  sugar, 
without  injuring  the  suear;  and  the  subsequent  recovering  of  a  part 
of  this  solvent  Thirdij,  an  apparatus  for  drjing  the  sugar,  and  re* 
covering  the  remainder  of  the  solvent. 

In  the  apparatus  for  evaporating,  four,  or  more,  pans  maj  be  ased, 
one  only  of  which  need  be  of  the  improved  construction.  This  pan, 
which  ma^  be  of  copper,  is  to  be  double,  and  the  space  between  the 
two  pans  18  to  be  two-thirds  filled  with  a  strong  solution  of  chloride 
of  calcium,  [oxymuriate  of  lime.j  Such  a  solution  may  boil  at  a  tem- 
perature of  about  250  or  260  degrees  of  Fahrenheit,  and  will  there- 
fore apply  a  safe  and  efficient  heat  to  the  pan  containing  the  sugar. 
There  is  a  safety  apparatus  described  and  figured,  to  prevent  acci- 
dents from  the  boilinff,and  a  supply  apparatus  to  admit  water  to  keep 
the  solution  of  chloride  at  its  proper  strength.  There  is  also  a  blow- 
ing apparatus,  which  forces  heated  air  through  openings  in  tubes  near 
the  bottom  of  the  boiler,  and  these,  as  the  contents  Income  concen- 
trated, cause  it  to  be  agitated,  and  to  part  readily  with  its  remain- 
ing water. 

The  solvent  to  be  used  is  alcohol,  to  every  gallon  of  which  about 
half  an  ounce  of  strong  muriatic  acid  may  be  added ;  this  beins  pre- 
ferred to  the  other  acids.  After  the  granulated  sugar  has  partea  with 
^  the  larger  portion  of  its  molasses  by  drainage,  about  a  gallon  of  this 
*  solvent  is  to  be  inspersed  upon  every  two  or  three  hundred  weight 
of  sugar,  which  will  dissolve,  and  cause  a  rapid  dischai^  of  the 
impurities.  After  this,  simple  alcohol,  in  the  proportion  of  two  or 
three  gallons  to  a  ton,  is  to  be  poured  on,  which  will  run  freely  through 
the  sugar,  carrying  with  it  the  remainder  of  the  impurities.  A  large 
proportion  of  the  alcohol  may  then  be  recovered  for  distillation. 

The  drying  apparatus  consists  of  a  pan  into  which  the  cleansed  su- 
gar is  to  be  put.  This  pan  stands  upon  another  containing  water, 
through  which  convoluted  steam  (lipes  pass,  and  heat  the  water  so  as 
to  dry  the  sugar  without  injuring  it.  A  cover  may  be  fitted  upon  the 
sugar  pan  to  collect  and  condense  the  alcohol  which  will  be  evapo- 
rated from  it. 

There  are  many  parts  to  which  we  have  scarcely  alluded;  the 
whole,  however,  are  very  perfectly  represented  in  the  drawings, 
which,  with  the  specification,  exhibit  the  plan  of  operating  in  a  very 
perspicuous  manner. 

The  claim  is  not  to  the  separate  parts,  but  to  that  combination 
and  arrangement  of  the  apparatus  described,  by  which  the  ends  pro- 
posed are  effected.  * 

52.  For  improvements  in  the  combination  of  Machinery  for 
regulating  Heat;  Lemuel  Wellman  Wright,  a  citizen  of  the 
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United  States^  now  residing  in  the  city  of  London,  England,  Au- 
gust 25. 

This  apparatus  is  intended  to  regulate  the  heat  which  shall  be  ad- 
mitted into  hot  houses,  drjiog  houses,  manufactories,  dwellings,  or 
any  other  place  where  it  is  required.  The  principle  upon  which  this 
regulator  acts,  is  the  unequal  expansion  of  metals.  If  a  bar  of  zinc, 
and  another  of  steel,  are  firmly  united  together  throughout  their  whole 
length,  this  compound  bar  will  be  curved  by  any  change  of  tempera- 
ture. If  heated,  the  greater  expansion  of  the  aunc  will  cause  it  to 
form  the  convex  side  of  the  curve,  and  this  convexity  will  be  propor- 
tioned to  the  elevation  of  the  temperature. 

Suppose  two  of  these  compound  bars  to  be  rivetted  together  by  a 
single  rivet  in  the  middle  of  them,  with  their  zinc  sides  in  contact, 
thes^  bars  will  then  recede  from  each  other  at  their  ends,  by  any  ele- 
vation of  temperature;  and  if  these  ends  be  united  by  joints  to  the 
ends  of  similar  bars,  their  combined  action  will  increase  the  effect. 
An  apparatus  of  this  kind  may  be  made  to  open  and  close  a  damper, 
and  thus  regulate  the  admission  of  heat.  Several  modifications  of  the 
instrument  are  proposed,  but  all  acting  on  the  same  principle.  We 
shall  hereafter  notice  a  similar  arrangement  proposed  by  Dr.  Ure. 


53.  For  a  machine  for  Making  Clapboards  from  Round 
Logs;  Herald  Whittemore,  Worcester,  Worcester  county,  Mas- 
sachusetts,' August  26. 

On  the  26th  day  of  March,  1820,  Messrs.  Eastman  &  Jaquith,  of 
Maine^  obtained  a  patent  for  a  machine  for  the  same  purpose  with  the 
above.  Circular  saws  are  used  to  cut  a  round  log  from  the  outside 
towards  the  centre,  which,  of  course,  makes  the  boards  feather  edged. 
This  machine  has  been  since  improved,  both  by  the  inventor,  and 
others,  and  the  present  patent  purports  to  be  a  still  further  improve- 
ment The  saw  is  to  consist  of  four  plates  of  steel,  fixed  upon  the 
face  of  a  blank  wheeK  and  projecting  from  it  about  nine  inches;  but 
as  they  are  secured  to  the  wheel  by  screws  passing  through  slots, 
their  length  can  be  altered.  Each  exterior  end  of  these  four  plates 
has  two  teeth  upon  it.  From  the  mode  of  forming  it,  it  may  be  call- 
ed an  expanding  circular  saw. 

The  apparatus  for  turning  the  log,  and  drawing  the  carriage  back, 
and  its  other  parts,  are  described  at  much  length ;  they  are  more  com- 
plex than  in  the  original  machine,  and  we  do  not  perceive  any  thing 
about  it  which  should  secure  it  a  preference. 

The  patentee  claims  as  his  improvements,  the  application  of  blades 
of  steel  with  teeth  to  an  iron  blank  wheel ;  the  raising  and  turning 


aquith's  machine. 


friction  rollers ;  and  his  particular  mode  of  gearing. 

On  examining  the  description  of  Eastman  &  Jaq 
published  in  the  fifth  volume  of  Silliman's  Journal,  it  will  be  found 
that  the  principle  and  general  arrangement  of  the  two,  are  perfectly 
similar.  « 


54.  For  an  improvenient  in  the  Machine  for  Manufacturing 
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of  Shingles;  William  Thomas,  Farmington,  Muskingum  county, 
Michigan  Territory,  August  20. 

There  have  been  several  editions  of  this  machine,  and  but  for  the 
date,  we  should  think  this  one  of  the  oldest.  A  wheel  with  cutters 
upon  its  periphery,  is  to  revolve  upon  a  shaft.  It  is  to  be  so  contriv- 
ed as  to  cut  the  shingles  taperins;  by  what  means,  however,  we  are 
not  told.     There  is  no  claim  made. 

There  are  a  number  of  good  machines  for  making  shindes  in  use- 
ful operation)  the  present,  we  are  convinced,  will  not  be  found  to  in- 
terfere with  them. 


65.  For  an  improvement  in  RustaWs  Family  Mill,  called 
the  ^  Vertical  Family  Mill;"  £lijah  Skinner,  and  John  Webster, 
Sandwich,  Straffi>rd  county,  New  Hampshire,  August  26. 

In  this  mill  the  two  stones  are  placed  vertically,  and  they  are  both 
made  to  revolve,  but  in  opposite  directions.  The  claim  to  ^*  impi'ove- 
ment,  is  the  revolution  of  both  stones  in  opposite  directions,  and  the 
method  of  feeding  throueh  the  shaft" 

The  feeding  through  the  shaft  is  effected  by  a  screw,  or  spiral,  form- 
ed round  it,  which  serves  to  carry  the  grain  in  between  the  stones, 
the  horizontal  position  of  which  renders  such  a  provision  necessary. 
This  machine  adds  another  to  the  list  of  portable  mills,  but  presents 
no  claim  to  a  preference;  that  which  it  makes  to  novelty,  in  the 
running  of  both  stones  in  opposite  directions,  has  been  long  since 
made,  and  that  more  than  once  or  twice. 


66.  For  a  Ffy  Wheel  Press;  David  Evans,  city  of  Philadelphia, 
August  26. 

The  description  of  this  press  does  not  describe  it;  and  but  for  the 
drawing  we  snould  know  but  little  of  its  various  parts.  It,  however, 
is  represented  by  the  pencil  of  Mr.  Wm.  Mason,  of  Philadelphia,  in 
that  style  of  excellence  which  distinguishes  all  bis  labours  in  this 
way. 

To  this  press  there  are  two  screws,  the  heads  of  which  rest  on  its 
head  block,  near  to  its  ends.  There  is  A  washer,  or  collar,  upon  the 
shanks  of  the  screws  below  the  head  block,  which  serve  to  support  it. 
The  nuts  are  in  the  bed  piece,  or  bottom  of  the  press.  Upon  the 
head  of  each  screw  there  is  a  cog  wheel;  between,  and  turning  them 
both,  there. is  a  pinion,  all,  of  course,  lying  horizontally.  An  axis 
rises  vertically  from  the  middle  of  the  head  block,  and  upon  this  the 
pinion  turns.  Above  the  pinion,  there  is  a  cap  which  operates  as  a 
ratchet  wheel,  and  on  the  top  of  this  cap  there  is  a  horizontal  fly 
wheels  The  pinion  is  to  be  turned  by  a  lever  passing  into  a  socket 
on  the  ratchet  wheel  cap.  In  pressing,  the  lever  operates  upon  the 
pinion  through  the  medium  of  the  ratchet,  whilst  the  lever  may  be 
turned  back  for  a  new  purchase  without  withdrawing  it  from  the 
socket 

This  is  called  a  fly  wheel  press,  but  we  are  at  a  fbss  to  discover 
any  real  use  in  this  appendage.    When  the  screws  are  to  be  brought 
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down  to  their  bearing  it'ofiere  some  aclTanta^,  as  the  motion  maj 
then  be  rapid;  bat  in  some  other  cases,  it  must  be  disadyantageous. 
We  see  no  provision  for  tamine  the  screws  back,  and  this  cannot  be 
done  by  the  lever  whilst  the  racnet  is  in  operation.  There  are  slides 
in  the  usual  situation  of  the  cheeks,  which  serve  to  steadj  the  cap  and 
follower,  or  platten,  in  their  descent. 

The  press  patented  bj  Charles  Evans,  of  Philadelphia,  June  ISth, 
1831,  see  last  volume  p.  346,  has  two  screws,  operating  as  cheeks, 
and  these  are  speciallj  claimed  in  a  way  which  appears  to  embrace 
the  principle  of  the  present  patent. 

57.  For  an  improvement  in  the  mode  of  Making  Bee  Hives^ 
and  Managing  Bees;  Abijab  Alley,  Cmcinnati,  Hamilton  coun- 
ty, Ohio,  August  20. 

Each  hive,  or  bee  house,  is  to  consist  of  three  compartments,  sepa- 
rated from  each  other  by  a  floor,  or  partition,  fnrnisned  with  slides, 
which  may  be  drawn  out,  or  closed,  at  pleasure.  After  the  bees  have 
filled  the  u|>per  compartment,  the  slides  are  to  be  closed,  and  they 
then  work,  in  the  next  below,  and  so  on  until  the  whole  are  filled. 
The  comb  and  honey  may  be  removed  from  those  compartments 
which  are  filled,  without  destroying  the  bees. 

Hives  were  constructed  in  this  way  at  least  half  a  century  since, 
and  although  the  plan  may  be  new  to  the  patentee,  it  is  old  to  all  those 
who  have  fully  informed  themselves  respecting  the  history  and  mys- 
tery of  bees.  i 

58.  For  a  Hydrostatic  Sc^fety  Valve  for  the  boilers  of  steam 
engines;  Thomas  Ewbank,  city  of  New  York,  August  27. 

(The  specification  was  published  in  the  last  No.) 

59.  For  Cutting  Tenons  by  Revolving  Cylinders^  Joeiah 
Fay,  Hollis,  Hillsborough  county,  New  Hampshire,  August  29, 

l*wo  cylinders  are  made  to  revolve,  one  above  the  other,  and  are 
capable  of  being  removed  nearer  together,  or  further  apart.  Upon 
their  faces  they  carry  cutters,  in  the  form  of  plane  irons  set  askew, 
and  from  their  edges  project  small  spurs,  or  cutters,  which  cut  the 
shoulders  of  the  tenons.  The  piece  to  be  cut  lies  in  the  direction  of 
the  axes  of  the  cylinders,  upon  a  sliding  frame  prepared  for  the  pur- 
pose. 

The  machine,  as  drawn,  appears  to  be  unnecessarily  complex;  an 
error  by  no  means  uncommon  in  the  first  formation  of  instruments  of 
this  kind.  The  patentee  claims  '<  the  cutting  of  tenons  by  revolving 
cylinders,"  as  his  own  invention  or  discovery. 

The  cylinders  have  their  bearings  behind  that  part  upon  which  the 
cutters  are  placed,  as  these  ends  must  stand  out  like  a  chuck  in  the 
mandril  of  a  lathe,  otherwise  the  piece  to  be  tenoned  could  not  pass 
between  them. 


60.  For  a  Machine  for  filtrating  Water  andother  Liquids; 
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James  Barron,  Esq.  of  the  United  States^Navy,  city  of  Philadel- 
phia, August  90. 

There  is  to  be  a  tob  which  is  to  contain  the  water  or  other  liquid 
to  be  filtered ;  the  bottom  of  this  tab  is  to  be  perforated  in  the  centre, 
a  circnlar  hole  being  cat  of  any  reqnired  diameter;  into  this  hole  a 
cylindrical  vessel  is  to  be  fastened,  the  top  of  which  will  be  flash  with 
the  bottom  of  the  tub,  and  is  to  extend  downwards  as  far  as  may  be 
reauired.  A  grating  is  to  rest  upon  a  rim  at  the  lower  end  of  this 
cylinder,  and  another  grating,  filling  the  cylinder,  is  to  be  fixed  on 
the  bottom  of  an  iron  screw  rod.  A  bar  crosses  the  top  of  the  tab, 
and  has  a  female  screw  in  its  middle,  throagh  which  the  screw  rod 
works,  being  tamed  by  a  crank  at  top.  Into  the  cylinder  pieces  of 
sponge  are  to  be  put,  and  these  by  turning  the  screw  rod,  will  l>e  com- 
pressed  between  the  two  gratings:  this  pressure  is  to  be  such  that 
water,  or  other  liquid,  will  just  pass  through.  The  qoantity  of  sponge 
may  be  varied,  as  also  may  the  pressure,  until  that  which  is  found 
best  is  obtained. 

The  claim  is  to  «<  the  before  described  machine  for  filtrating  water 
and  other  liquids  through  sponge  compressed."  We  apprehend  that 
it  would  have  given  greater  security,  bad  the  patentee  claimed  the 
filtering  of  water  through  compressed  sponge,  by  means  of  the  fore- 
going machine,  or  any  other  acting  upon  the  same  principle,  as  it  cer- 
tainly would  not  be  diflBcult  to  construct  a  machine,  different  in  its 
form,  and  in  the  arrangement  of  its  parts,  in  which  the  same  effect 
should  be  produced. 

61.  For  a  Waahing  Machine}  Jesse  Barber,  Sweden,  Monroe 
county,  New  York,  August  30. 

A  trough  is  to  be  made,  the  bottom  of  which  is  to  consist  of  rounds, 
placed  so  as  to  form  the  segment  of  a  circle.  A  frame  is  to  vibrate 
over  these  rounds,  suspended  as  in  many  other  patent  washing  ma- 
chines; rounds  are  to  be  attached  to  the  bottom  of  this  frame  to  act 
upon  the  clothes;  so  far  all  is  old  enough;  but  the  novelty  claimed 
is  the  allowing  half  the  rounds  which  form  the  bed,  and  half  those 
which  form  the  vibrating  segment  tp  roll  on  pivots  at  their  ends, 
whilst  the  others  are  made  fast.  The  next  inventor  may  leave  one- 
fourth  at  rest,  and  allow  three-fourths  to  turn. 


62.  For  a  Churn;  Zuri  S.  Doty,  Bridgewater,  Susquehanna 
county,  Pennsylvania,  August  31. 

This,  we  are  told,  <<  may  with  propriety  be  called  a  self-propelling 
machine,"  although  a  person  must  be  constantly  employed  to  turn 
a  crank.  A  heavy  fly  wheel  is  to  run  vertically,  and  upon  its  shaft 
there  are  to  be  two  cranks  standing  in  opposite  directions ;  these  are 
to  work  two  levers,  the  opposite  ends  or  which  act  upon  the  dashers. 
The  churn  is  of  the  ordinary  vertical  kind,  but  the  dasher  is  divided 
into  two  parts,  one  of  which  ascends,  whilst  the  other  descends. 

What  there  is  of  novelty  in  this  invention  is  left  to  conjecture, 
there  being  no  claim,  and  we  opine  that  it  possesses  but  little  of  this 
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iogredient  We  coald  point  to  several  churnt  which  epenttOTerj 
much  like  this,  but  have  no  time  to  devote  to  an  ioquirj  so  little 
likely  to  be  useful. 

63.  For  an  improvement  in  the  JippUcaiion  cf  the  Wheels 
Pinion  and  Cranky  or  Pulley,  to  the  Screw  in  Pressing;  Jo- 
seph Tickler,  Masmllon,  Stark  county,  Ohio,  August  31. 

This  is  the  common  screw  press,  in  which  a  wheel  and  pinion  are 
used  to  act  upon  the  screw.  There  is  to  be  a  horizontal  shaft  upon^ 
which  a  pinion  is  to  be  placed;  this  pinion  takes  into  a  horizontar 
crown  wneel  .at  the  heaa  of  the  screw.  In  the  follower  there  is  a 
nut  in  which  the  screw  works,  and  causes  it  to  descend.  The  shaft 
carrying  the  pinion  may  be  turned  by  a  crank,  and  upon  this  shaft 
a  whirl,  or  pulley,  is  fixed,  for  the  purpose  of  suspending  a  weight  by 
a  cord  from  its  periphery,  where  continued  pressure  ;s  wanted,  as  in 
pressing  cheese. 

There  is  no  claim  made,  the  patentee  probably  supposing  that  the 
application  is  altogether  new.  Many  presses,  however,  have  been 
made  in  which  the  power  of  the  wheel  and  pinion  has  been  employ- 
ed in  the  working  of  the  screw. 


Specifications  of  American  Patents. 
Sj^eeification  ofapatentfor  an  improvement  in  the  construction  of  the 
axles  or  bearings  of  rail-way ^  or  other  wheeled  carriages.  Chanted 
to  Ross  WiNANs,  city  of  Baltimore^  JulySLO^  1831. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Ross  Winans, 
have  invented  an  improvement  in  the  construction  of  the  axles,  or 
bearings,  of  rail-way,  or  other  wheeled  carriages,  and  that  the  fol* 
lowing  is  a  full  and  exact  description  thereof. 

The  axle,  with  my  improved  journals,  or  bearings,  may  be  made 
straight,  and  the  wheels  placed  thereon  in  the  usual  way;  but  instead 
of  forming  the  bearines  under  the  body  of  the  carriage,  and  within 
the  naves,  or  hubs,  of  the  wheels,  thereto  sustain  the  weight  of  the 
load,  I  extend  the  axles  out  at  each  end,  projecting  beyond  the  naves 
to  such  a  length  as  shall  enable  me  to  form  them  into  gudgeons. 
The  lengths  and  diameters  of  these  gudgeons,  I  regulate  according 
to  the  load  they  are  intended  to  sustain,  and  to  other  circumstances* 
In  all  cases,  however,  the  value  of  my  invention  depends  upon  the 
gudgeons  having  their  diameters  as  small  as  a  due  attention  to  the 
strength  required  will  itllow.  The  causing  the  axles  to  run  in  boxes, 
or  upon  bearings  without  the  naves,  admits  of  their  being  made  much 
smaller  than  usual,  the  degree  of  diminution  which  I  have  found  to 
answer  well  in  practice,  will  hereafter  be  stated.  They  should  be 
formed  of  good  wrought  iron,  and  case-hardened;  or  overlaid,  or 
cased,  with  the  best  steel  and  hardened,  which  materially  diminishes 
the  extent  of  bearing  surface  necessary  to  enable  them  to  receive  and 
resist  the  pressure  of  the  load,aad  their  tendency  to  wear;  they  may 
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therefore  be  shorty  and  are  crasequently  stroDgt  when  of,  compara- 
tively, verj  small  diameter. 

The  tendency  to  lateral  movement  is  checked,  or  limited  by  form- 
ing the  end,  or  point  of  the  axle,  or  gadseon,  so  as  to  be  met  occasion- 
ally by  the  external  cap,  or  cover,  of  ue  gudgeon  box,  when  lateral 
pressure  occurs. 

By  placine  the  bearing  outside,  (as  aforesaid,^  the  diameter  of  the 
wheels  may  be  enlarged  with  more  advantage  than  formerly,  as  the 
axles  between  the  wheels  may  be  made  of  any  required  strength,  (to 
^resist  the  increased  stress  thrown  on  to  that  part  of  them  by  an  en- 
largement of  the  wheels,)  without  affecting  the  size,  or  strength,  of 
the  bearing  jou  rnals. 

By  the  Toregoing  means,  the  leverage  of  the  wheels,  (or  the  me- 
chanical advantage  with  which  the  moving  power  acts,  to  overcome 
the  resistance  to  motion,)  is  increased,  and  consequently  the  fric- 
tion or  resistance  to  motion  in  rail-road  carriages,  diminished  to  a 
greater  extent  than  heretofore. 

This  improvement  in  the  axles  and  journals  of  rail-way  carriages, 
was  devised  and  carried  into  operation  on  my  experimental  rail-way, 
and  exhibited  to  various  persons  in  the  earlv  part  of  the  year  ISSf; 
and  it  was  put  into  practical  operation,  under  my  direction,  on  the 
Baltimore  and  Ohio,  and  on  the  Liverpool  and  Manchester,  rail-roads, 
in  the  early  part  of  1829,  in  connexion  with  another  improvement 
for  the  further  diminution  of  friction,  by  means  of  a  revolving  bear- 
ing, or  friction  wheel,  for  which  other  improvement  a  patent  was 
granted  to  roe  on  the  11th  of  October,  18£8. 

I  constructed  for  use,  on  the  latter  of  the  before  mentioned  roads, 
a  number  of  cars  with  the  axles  and  journals,  or  gudgeons,  of  vari- 
ous descriptions  and  dimensions;  the  gudgeons,  or  immediate  place 
of  bearing  for  the  load,  varied  from  1^  to  Si\  inches  in  diameter,  and 
from  1|  to  three  inches  in  length.  Some  of  them  were  made  of 
wrought  iron,  and  case-hardened,  and  some  of  iron  overlaid  with 
steel  and  hardened.  The  axles  between  the  wheels  were  mostly  of 
wrought  iron  of  from  2i  to  three  inches  in  diameter.  Several  cars, 
however,  were  constructed  with  hollow  cylindrical  cast  iron  axles, 
secured  to  the  wheels  by  flanches  on  the  ends  of  the  axle,  and  bolts, 
the  gudgeons  being  separate  pieces  firmly  fixed  into  the  naves  of  the 
wheels.  (Wood  may  also  be  used  for  the  axle  to  keep  the  wheels 
in  their  parallel  relation  to  each  other,  with  steeled  gudgeons,  as 
aforesaid,  to  receive  the  bearings.) 

The  result  of  experience  by  the  practical  use  of  those  cars  for  the 
conveyance  of  loads  from  three  to  six  tons,  and  under  various  cir- 
cumstances, is  that,  (for  the  support  of  a  given  load,)  the  gudgeons 
or  bearing  for  the  load  miffht,  in  the  manner  herein  specified,  be 
safely  used  of  from  one-third  to  one-half  less  in  diameter  than  those 
in  common  use,  without  impairing,  but  rather  increasing,  the  strength 
and  durability  of  a  car;  and  the  diameter  of  the  wheels  finding  a 
less  early  practical  limit,  it  is  evident  that  a  saving  in  the  moving 
power  is  effected,  as  the  power  acts  at  a  mechanical  advantage  equi- 
valent to  the  increased  ratio  of  the  diameter  of  the  wheel  to  that  of 


Digitized  by 


Googk 


Win an's  Improved  Axles.  1 37 

the  axle.  These  gudgeoros,  so  comtracted,  were  exhibited  by  me 
in  England,  as  before  stated,  and  haire  been  adopted  there  withput 
my  deriving  any  advantage  therefrom;  as,  by  the  laws  of  that  coun- 
try, I  could  not  secure  the  invention  by  patent,  after  having  public- 
ly exhibited  it. 

The  object  of  the  invention,  and  a  practical  demonstration  of  its 
utility  having  been  shown,  its  application  and  adaptation  to  the  dif- 
ferent rail-road  capriages,  burthen  wagons,  locomotive  engines,  &c. 
and  to  the  different  bearing  boxes  that  may  be  preferred  for  differ- 
ent purposes,  (either  revolving,  or  common,)  will  be  evident,  and 
easy,  to  any  person  acquainted  with  the  building  of  rail-way  carriages. 
But  to  render  it  still  more  so,  the  following  general  directions  and 
proportions  are  given,  which  I  think  will  be  found  to  be  a  near  ap- 
proximation to  what  will  be  required  in  practice.  Wh^n  it  is  intend- 
ed to  convey  loads  of  from  two  and  a  half  to  three  and  a  half  tons, 
and  to  use  wheels  of  from  two  and  a  half  to  three  feet  in  diameter, 
the  general  diameter  of  tife  axles  may  be  from  two  and  three-fourths 
to  three  inches,  and  extending  through  and  beyond  the  naves  of  the 
wheels  on  each  side,  far  enough  to  go  under  and  conveniently  receive 
the  side  frame  of  the  load  bed,  and  to  have  their  ends  turned,  or 
formed  into  gudgeons  about  two  and  a  half  to  three  inches  in  length, 
and  from  one  and  a  half  to  two  inches  in  diameter.  On  the  four 
gudgeons  thus  formed,  the  carriage  body  rests  by  means  of  any  hard 
metal  bearings  attached  to  the  before  mentioned  side  pieces;  which 
aide  pieces,  are  so  framed  with  the  cross  pieces  of  the  bed  as  to  go  on 
the  outside  of  the  wheels,  either  over  or  under  the  gudgeons,  as  con- 
venience may  require.  The  friction  occasioned  by  the  tendency  to 
a  lateral  movement  of  the  eudgeon  is  limited  by  causing  the  end 
cover  of  the  bearing  to  meet  the  end  of  the  gudgeon  as  near  to  the  cen- 
tre of  action  as  possible.  When  my  reviving  box  is  intended  to  be 
used,  this  end  is  attained  by  forming  the  end  perfectly  square;  and 
when  the  common  bof  is  used,  by  forming  the  end  of  the  gudgeons 
convex  or  rounding. 

In  consequence  of  the  small  extent  of  bearing  surface  embraced 
by  the  bearing  on  the  journal,  the  bearing  box,  (to  guard  against 
wear^}  should  be  made  ns  hard  as  the  ueo  ofthe  most  favourable  ma- 
terials for  that  purpose  would  permit.  The  oiling  or  lubrification  of 
the  gudgeons  may  be  effected  in  any  of  the  usual  or  convenient  ways. 
But  to  guard  as  much  as  possible  against  the  oil  working  from  the 
gudgeons  on  to  the  rail; wheels,  it  is  adviseable  to  torn  one  or  two  small 
rings,  QIC  grooves,  on  a  portion  of  the  axle  between  the  gudgeon  and 
the  nave  of  the  wheel,  which  will  obviate  that  difficulty.  I  do  not 
intend  to  be  understood  as  claiming  all  merely  projecting  axles  with 
bearing  beyond,  or  external  to,  the  wheels;  the  single  wheel  of  Sar- 
geant'a^  and  of  Palmer's  rail- way  carriage,  for  single  rail- ways,  had 
projecting  axles,  and  several  kinds  of  rail-way  carriages  have  been 
deviaed  with  four  wheels,  each  having  separate  axles,  with  both  in- 
side and  outside  bearings,  with  a  view  to  turning  curves  with  facili- 
tjT.  A  carriage  was  made  at  Liverpool,  In  England,  at  a  later  date 
~  in  mjr  invention,  with  outside  bearings  ofthe  usual  size  for  the  pur- 
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pose  of  usins  a  broad  bodjt  temporarily,  and  withoat  any  Tiew  to 
the  objject  ofthis  improTeroent,  nor  effecting  the  like  purpose.  Mj 
invention  is  snfficienlly  distinffuished  from  all  others  before  known 
and  used  bj  the  new  and  usefni  effect  produced  in  the  manner  afore- 
said. 

I  therefore  declare  that  the  improvement,  or  improvements,  above 
explained  and  described,  in  diminishing  the  resistance  to  motion  In 
wheeled  carriages  to  be  used  on  rail-ways,  which  I  claim  as  mjjr  own 
invention,  is  the  extending  the  axles  each  way  outside  of  a  pair,  or 
pairs,  of  wheels,  far  enough  to  form  external  gudgeons  to  receive  the 
bearing  box  of  the  load  body,  and  diminished  as  aforesaid,  with  a 
view  to  lessen  the  resistance  pf  friction,  as  small  as  its  situation,  with 
the  use  of  the  most  favourable  metal  for  wear^  will  permit  Thus  con- 
veniently increasing  the  leverage  of  the  wheels,  without  impairing 
their  effective  strength  or  durability. 

Ross  WiNANS. 

Fig.  1. 
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Fig*  1.  Axle  with  flat  end. 

Fig.  2.  Axle  with  round  end. 

The  dotted  lines  show  the  rings  or  grooves. 


SpecificcUion  of  a  patent  for  an  improvemenH  in  Lamps  for  the  com- 
bustion of  evaporable  fluids.  Granted  to  Isaiah  Jennings,  of  the 
city  of  New  Fork,  August  I,  1831, 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Isaiah  Jennings, 
of  the  city  of  New  York,  have  invented  an  improvement  in  the  com- 
mon lamp,  which  adapts  it  especially  to  the  combustion  of  the  com- 
bination  of  alcohol  and  spirits  of  turpentine,  and  of  other  essential 
oils  and  ingredients,  for  the  use  of  which  ingredients  letters  patent 
of  the  United  States  have  been  already  issued  to  me,  and  which  im- 
provement in  the  lamp  is  also  applicable  to  the  combustion  of  other 
evaporable  ingredients  not  specified  in  the  letters  patent  above  allud- 
ed to.  And  I  do  hereby  declare  that  the  following  is  a  full  and  exact 
description  of  my  said  improvement  in  the  lamp. 

Instead  of  a  tube,  constructed  in  the  ordinary  manner,  for  con- 
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tainiog  the  cottoiii  or  other  wick,  which  is  in  them  allowed  to  project 
through  the  tube,  6r  burner,  and  lighted  at  the  top  thereof,  I  make  a 
brass,  or  other  tube,  which  I  cause  to  rise  to  a  much  ereater  height 
above  the  reservoir,  or  body,  of  the  lamp  than  is  usually  done,  say, 
for  example,  to  the  height  of  two  inches.  The  upper  end  of  this 
tube  I  close  entirely,  or  simply  drill  a  small  hole  through,  of  such 
size  as  may  suit  the  ingredients  to  be  burnt,  but  not  generally  ex- 
ceeding one-thirtieth  of  an  inch  in  diameter.  Through  the  sides 
of  the  tube,  and  at  about  half  an  inch,  more  or  less,  from  its  lower 
end,  where  it  joins  the  body  of  the  lamp,  I  drill  four,  or  any  other 
number  of  similar  holes. 

A  tube  thus  constructed  forms  the  principal  feature  of  my  iqn- 
provement;  and  in  order  to  use  this  lamp,  I  insert  a  wick  of  cotton, 
a  bundle  of  fine  wire,  or  of  any  other  fibrous  material  which  will 
raise  the  fluid  from  the  lamp  by  capillary  attraction;  allowing  the 
wick  to  raise  to  the  upper  end  of  the  tube,  and  to  descend  into  the 
fluid  the  vapour  of  which  is  to  be  burnt. 

When  this  lamp  is  to  be  lighted,  all  that  is  necessary  is  to  apply 
flame  to  the  small  openings  above  described,  when  the  vapour  which 
escapes  therefrom  will  be  inflamed,  and  the  heat  generated  bj  this 
inflammation  operating  upon  the  tube,wiirincrease  the  evaporation  so 
as  to  produce  a  brilliant  light,  without  the  destruction  oi  the  wick, 
or  other  fibrous  substance. 

What  I  claim  as  new,  and  as  my  improvement  in  this  lamp,  and 
which  is  applicable  to  such  lamps  as  are  now  in  use,  is  the  tube,  or 
burner,  for  containing  the  wick,  or  other  fibrous  substance,  con- 
structed in  the  manner,or  upon  the  principles,  hereinbefore  explained. 

Isaiah  Jemiiinos. 


The  first  English  Sleam-boat. 

Ths  following  description  of  the  first  steam-boat,  with  the  accom- 
panying drawing,  is  extracted  from  an  interesting  little  pamphlet 
just  published  by  Mr.  Effingham  Wilson,  entitled  <*  An  Account  of 
the  Origin  of  Steam-boats,  in  Spain,  Great  Britain,  and  America; 
and  of  their  introduction  and  employment  upon  the  River  Thames, 
between  London  and  Gravesend,  to  the  present  time."  In  enume- 
rating the  early  practical  philosophers  of  that  sublime  agent,  steam, 
we  regret  that  the  author  of  the  pamphlet  has  omitted  to  include  the 
name  of  the  French  engineer,  Papin.  If  the  writer  be  not  already 
apprised  of  this  inaccuracy,  he  will  find  an  account  of  the  man  and 
of  his  work,  in  the  ^^Rtcueil  Jndustrielj^^  No.  54,  for  last  June,*  in  one 
of  the  series  of  papers  upon  steam  engines,  written  by  Monsieur  Ara- 
go,  who,  with  some  show  of  justice,  claims,  on  behalf  of  Pepin,  the 
honour  of  being  the  first  to  apply  the  agency  of  steam  for  tne  pur- 
poses of  navigation. 

Jonathan  Hulls'  work  was  printed  in  the  year  1737,  Papin's  in 
1695—42  years  anterior  to  Hull's.     In  a  subsequent  edition  of  his 

*  See  vol.  iv.  of  this  joomil,  p,  363. 
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entertaining  anil  tasteful  little  book,  our  author  will  doubtless  refer 
to  the  paper  we  have  quoted,  and,  (if  he  feel  that  Monsieur  Arago 
has  made  out  his  case,)  render  justice  to  the  foreigner,  on  the  score 
of  priority  of  invention.  At  all  events,  this  is  the  earliest  known 
drawing  of  a  steam-boat. 

•^The  object  now  to  be  noticed,  is  the  first  steam-boat  projected 
in  Great  Britain,  bj  Jonathan  Hulls,  who  obtained  a  patent  for  his 
invention,  dated  the  21st  daj  of  December,  1736. 

*«In  the  following  year  he  published  a  tract,*  containing  a  de- 
scription of  his  machinery,  the  title  of  which  is  presented  to  the 
reader  at  length,  as  it  contains  the  interesting  fact  in  the  history 
of  steam  navigation,  that  the  first  attempt  was  directed  to  the  single 
purpose  of  towing  ships.  ^  A  description  and  draught  of  a  new 
invented  Machine,  for  carrying  Vessels  or  Ships  out  of,  or  into, 
any  Harbour,  Port,  or  River,  against  Wind  and  Tide,  or  in  a  Calm, 
for  which  his  Majesty  has  granted  Letters  Patent,  for  the  sole  bene- 
fit of  the  Author,  for  the  space  of  fourteen  years.  By  Jonathaa 
Hulls.     London:  Printed  for  the  Author.    17d7.' . 

<*From  this  authentic  source  the  most  ample  details  maybe  ob- 
tained; and  in  justice  to  the  ingenious  inventoi*,  such  as  it  is  advise- 
able  to  extract  shall  be  given  in  his  own  words. 

**The  author  introduces  the  description  of  his  engine  and  the  boat 
machinery,  with  the  following  general  observations: — *  Whereas 
several  persons  concerned  in  the  navigation  have  desired  some  account 
of  my  invention  for  carrying  ships  out  of,  and  into,  harbours,  ports, 
and  rivers,  when  they  have  not  a  fair  wind.  But  I  could  not  fully 
describe  this  machine  without  writing  a  small  treatise  of  the  same,  in 
which  I  shall  endeavour  to  demonstrate  the  possibility  and  probabili- 
ty of  the  matter  undertaken.  There  is  one  great  hardship  lies  too 
commo/nly  upon  those  who  propose  to  advance  some  new,  though  use- 
ful scheme,  for  the  public  benefit.  The  world  abounding  more  in 
cash  censure,  than  in  a  candid  and  unprejudicial  estimation  of  things, 
if  a  person  does  not  answer  their  expectations  in  every  point,  instead 
of  friendly  treatment  for  his  good  intentions,  he  too  often  meets  with 
ridicule  and  contempt.  But  I  hope  this  will  not  be  my  case,  but  that  . 
they  will  form  a  judgment  of  my  present  undertaking  only  from  trial. 
If  it  should  be  s|iid  that  I  have  filled  this  tract  with  things  that  are 
foreign  to  the  matter  proposed,  I  answer,  there  is  nothing  in  it  but 
what  is  necessary  to  be  understood  by  those  that  desire  to  know  the 
nature  of  that  machine  that  I  now  offer  to  the  world,  and  I  hope  that, 
through  the  blessing  of  God,  it  may  prove  serviceable  to  my  country.' 
Then  follows  a  long  explanation,  with  definitions  and  demonstrations 
of  the  nature  of  the  powers  called  into  action,  for  which  the  reader 
is  referred  to  the  work  itself;  omitting  the  full  recital  here,  because 

*  This  tract  has  been  reprinted  by  Mr.  Partington  at  the  end  of  his  Lectures 
on  the  Steam  Engine,  and  it  is  introduced  there  with  the  following  note. 
<«  This  highly  curious  tract,  which  the  editor  has  been  permitted  to  copy* 
throws  considerable  light  on  the  history  of  steam  navigation.  Its  great  rarity, 
however,  has  hitherto  prevented  its  contents  becoming  generally  known  to  the 
scientific  world,  a  single  copy  haying  been  sold  for  more  than  three  guineai/' 
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it  is  more  desirable  to  proceed  at  ooceio  the  description  of  the  boat 
and  machinery.'* 


Explanation  of  the  wood  engraving  representing  the  first  Stemn-boai 
projected  in  England. 

Fig.  1. 

In  some  convenient  part  of  the  tow-boat  there  is  placed  a  TSMel 
about  two-thirds  full  of  water,  with  the  top  close  shut  This  Tessel 
being  kept  boiling,  rarifies  the  water  into  steam;  this  steam  being 
conveyed  through  a  large  pipe  into  a  cylindrical  vessel,  and  there 
condensed,  makes  a  vacuum,  which  causes  the  weight  of  the  atmo- 
sphere to  press  on  this  vessel,  and  so  presses  down  a  piston  that  is 
fitted  into  this  cylindrical  vessel,  in  the  same  manner  as  in  Mr. 
Newcomen's  engine  with  which  he  raises  water  by  fire. 

P.  A  pipe  coming  from  the  furnace  to  the  cylinder. 

Q.  A  cylinder. 

R.  A  valve  that  stops  the  steam  from  coming  into  the  cylinder, 
whilst  the  steam  within  the  same  is  condensed. 

S.  A  pipe  to  convey  the  condensing  water  into  the  cylinder. 

T.  A  cock  to  let  in  the  condensing  water  when  the  cylinder  ia 
fall  of  steam,  and  the  valve  P  is  shut. 

U.  A  rope  fixed  to  the  piston  that  slides  up  and  down  the  cylin- 
der. Thia  rope,  U,  is  the  same  that  goes  round  the  wheel  D  in  the 
machine. 
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Fig.SL 

A.  The  tow-boat 

B.  Chimney  comin&[  from  the  furnace. 

C.  G.  Two  pieces  ot  timber  framed  toother,  to  carry  the  machine. 
Da,  D,  Db.  Three  wheels  on  one  axis,  to  receive  the  ropes  F, 

Fa,Fb. 

Ha,  Hb.  Two  wheels  on  the  same  axis  with  the  fans  I,  I,  I,  I,  I,  I, 
which  move  alternately  in  such  a  manner,  that  when  the  wheels  Da, 
D,  and  Db,  move  backward  or  forward,  they  keep  the  fans  in  a  di- 
rect motion* 

Fb.  A  rope  eoing  from  Hb  to  Db,  that  when  the  wheels  Da,  D, 
and  Db  move  forward,  moves  the  wheel  Hb  forward,  which  brings 
the  fans  forward  with  it. 

Fa.  A  rope  going  from  the  wheel  Ha  to  the  wheel  Da,  that  when 
the  wheels  Da,  D,  and  Db  move  forward,  the  wheel  Ha  draws  the- 
rope  F,  and  raises  the  weight  G,  at  the  same  time  that  the  wheel  Hb 
bnnes  the  fans  forward. 

When  the  weight  G  is  so  rused,  while  the  wheels  Da,  D,  and  Db, 
are  moving  backward,  the  rope  Fa  gives  way,  and  the  power  of  the 
weight  G  brings  the  wheel  Ha  forward,  and  the  fans  with  it,  so  that 
the  fans  always  keep^ing  forward,  notwithstanding  the  wheels  Da, 
D,  and  Db,  move  backward  and  forward  as  the  piston  moves  up  and 
down  the  cylinder. 

L,  L.  T^eth  for  a  catch  to  drop  pn  from  the  axis,  and  are  so  con- 
trived that  they  catch  in  an  alternate  manner,  to  cause  the  fans  to 
move  always  forward,  for  the  wheel  Ha,  by  the  power  of  the  weight 
6,  is  performing  its  office,  while  the  other  wheel  Hb  goes  back  in 
order  to  fetch  another  stroke. 

The  weight  G  must  contain  but  half  the  weisht  of  the  pillar  of  air 
pressing  upon  the  piston,  because  the  weight  G  is  raised  at  the  same 
time  as  the  wheel  Hb  performs  its  office,  so  that  it  is  in  effect  two 
machines  actine  alternately  by  the  weight  of  one  pillar  of  air,  of  such 
9l  diameter  as  the  diameter  of  the  cylinder  is! 

•  [Rep.  Pat.  Inv. 


Improved  Dividing  Machine. 

The  Society  of  Arts  have  this  month  awarded  their  Gold  Isis  Me- 
dal to  Mr.  Andrew  Ross,  for  some  extremely  ingenious  and  useful 
improvements  in  the  dividing  machine. 

The  first  improvement  consists  in  a  new  mode  of  obtaining  the  di- 
visions for  circular  dividing  engines,  depending,  in  the  main,  on  the 
same  principles  as  have  already  been  employed,  but  varying  in  some 
of  the  details.  Mr.  Ross  first  divides  his  circle  into  forty-eight  parts, 
by  continued  bi  or  tri  sections,  or  by  a  combination  of  each  method. 
The  points  thus  formed  being  carefully  marked  on  the  limb  of  the 
circle^  the  intervals  are  then  subdivided  in  the  following  manner: — 
An  arc,  equal  to  one  of  the  spaces  to  be  tubdivided,  m  procured. 
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and  is  divided  accurately,  and  to  the  same  d^ree  of  minateneaa  aa 
it  ii  intended  to  divide  the  plate  of  the  engine.  The  radiai  of  thii 
arc  is  to  be  equal  to  that  of  the  engine,  and  whatever  errors  there 
may  be  in  its  original  divisions,  are  to  be  corrected  by  the  following 
process.  A  second  arc,  having  an  angular  value  e(|[ual  to  the  first, 
with  a  radius  only  on^-balf  or  one-fourth  as  great,  is,  together  with 
the  first,  attached  and  niade  concentric  with  tne  plate  of  the  engine. 
The  divisions  of  the  first  are  transferred  by  means  of  radial  lines  to 
the  second,  the  spaces  between  them  being  diminished,  of  course,  in 
proportion  to  the  radii  of  the  respective  arcs.  When  the  second  arc 
as  received  a  counterpart  of  tne  divisions  of  the  first,  it  is  placed 
on  the  circumference  ot  the  engine  plate,  and  there  fixed,  so  that  the 
divided  arc  shall  occupy  exactly  its  proper  angular  space  on  the  limb 
of  the  plate.  The  divisions  of  the  second  arc  are  tnen  transferred 
to  the  first  or  larger  one,  a  single  interval  on  this  latter  comprising 
two  or  four  on  the  former,  according  as  the  radius  of  the  one  is  twice 
or  four  times  as  great^as  that  of  the  other.  In  this  manner,  the  er- 
rors of  any  particular  intervals  become  gradually  distributed  among 
the  rest,  and  by  repeating  the  process  a  sufficient  number  of  times  • 
are  reduced  to  invisible  quantities. 

The  second  branch  of  Mr.  Ross's  improvements,  consists  of  the 
apparatus  by  which  the  divisions  of  the  ensine  plate,  corrected  as 
above  described,  are  transferred  to  the  arc  ofcircles  of  other  instru- 
ments.  This  is  usually  done  by  means  of  small  teeth,  cut  on  the 
edge  of  a  large  horizontal  wheel:  these  teeth  being  acted  upon  bv  an 
endless  screw,  about  an  inch  in  diameter.  The  ti^uth  of  such  an 
engine  depends,  first,  on  a  perfect  equality  between  all  the  teeth  in 
the  wheel;  and  secondly,  in  an  equality  in  all  parts  of  the  spiral 
formed  by  the  threads  of  the  screw,  as  well  as  in  the  inclination  of 
those  threads.  The  obstacles  to  perfect  success  in  these  particulars 
arising  from  slight  differences  in  the  density  of  the  metau  or  in  the 
sharpness  of  the  cutter,  are  such  as  have  perhaps  never  been  over- 
come entirely  by  the.  most  celebrated  artists,  however  nearly  they 
may  have  approached  it;  and  the  wheel  and  screw,  when  once  out 
of  the  maker's  hands,  are  no  longer  susceptible  of  any  correction, 
whatever  errors  may  be  discovered. 

Mr.  Ross's  engine  consists  likewise  of  two  parts,  which  act  as  a 
toothed  wheel  and  endless  screw,  but  so  constructed  that  each  tooth 
of  the  wheel,  and  every  part  of  the  screw,  admit  of  unlimited  cor- 
rection and  adjustment  by  the  person  using  it  The  teetH  of  the 
wheel  are  only  forty-eight,  and  consist  of  brass  cogs  into  which  are 
tapped  steel  screws,  the  axes  of  which  lie  in  tiie  plane  of  the  wheel, 
and  are  at  their  ends  tangents  to  the  circumference.  These  ends 
being  ground  perfectly  flat  form  the  virtual  faces  of  the  teeth,  and 
capable  of  being  at  any  time  advanced  or  withdrawn,  give,  there- 
fore, to  the  wheel  that  perfect  and  constant  power  of  adjustment 
which  has  been  mentioned.  The  same  power  is  obtained  for  ^the  end- 
less screw,  by  forminjj  it  of  one  deep  thin  thread,  winding  round  a 
cylinder  four  or  five  inches  in  diameter.  Into  this  thread  are  ti^pped 
ninety  screws,  at  equal  distances,  having  their  axes  parallel  with  the 
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plane  of  the  cylinder:  the  ends  of  these  screws  formiog  the  stops  to 
those  in  the  cogs  of  the  wheel,  and  like  them,  are  capable  of  easj 
and  unlimited  correction.  Thus  the  circumference  of  the  wheel  is 
divided  Into  4.320  equal  spaces,  eyery  one  of  which  may  afterwards 
be  corrected  if  required.  [Afee.  Aiag* 
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MARCH,  188^ 


On  thtjiow  of  Water  through  Tubes. 
TO  THV  xarros  ot  thb  jovrnvAi.  ov  tbx  vbavkitv  ivstztvtx. 
Sir,— The  following  soliitions  to  some  questions  proposed  to  me 
by  Mr.  Frederick  Graff,  Esq.  may  perhaps  prove  interesting  to  some 
of  the  readers  of  the  Journal  of  the  Franklin  Institute,  and  are  there- 
fore transmitted  for  publication. 

Yours, 

James  P.  Espt. 


February  3(f,  1832. 
7b  Frederick  Gravf,  Esq. 

Dear  Sir^— The  answers  to  the  following  questions  have  been 
calculated  at  your  reauest  and  are  given  below. 

**  What  quantity  oi  water  will  be  discharged  in  twenty-four  hours 
by  a  tunnel  five  feet  clear  in  diameter,  twenty-ei^ht  miles  long,  de- 
scending eighteen  inches  in  each  mile— starting  with  a  head  of  twelve 
inches  above  the  top  of  the  inside  of  the  culvert?" 

Also,  **  What  quantity  of  water  will  be  discharged  in  twenty-four 
hours  by  an  iron  pipe  thirty  inches  clear  in  diameter,  of  the  sama 
leoffth,  and  the  same  head  and  fall?" 

The  first,  I  find,  will  discharge  20,649,600  gallons,  and  the  se- 
cond will  discharge  3,650,400  in  a  day. 

The  calculation  is  made  on  the  supposition  that  the  tubes  are  per- 
fectly stnucht  and  cylindrical,  so  as  to  cause  no  eddies,  and  permit 
no  air  to  loagt  in  the  upper  parts  of  bends,  which,  if  permitted,  would 
materially  atminish  the  discharge* 
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The  formula  used  in  the  calcalation  Is  derived  from  experiments 
detailed  hi  the  Edinburgh  Encjclopaedia — art  Hjdrod  jnamics— and 
may  be  expressed  thus: 

Let  (i  be  the  diameter  of  the  culvert  or  tube;  hj  the  total  head  and 
fall  of  water,  or  the  height  of  the  water  in  the  reservoir  above  the 
middle  of  the  lower  end  of  the  pipe;  /,  the  length  of  the  pipet  or  tun- 
nel, all  in  inchesi  then  the  Velocity  in  inches  per  second  with  which 
the  water  will  flow  in  (he  pipe,  will  be  v. 

t;«£3iv^t---— ^,  which  in  the  first  case,  bj  calculating,  I  find  to 

be  twenty-three  inches  and  nine-tenths  per  second;  and  in  the  second 
case  16^  inches« 

Now  twentj-three  inches  and  nine<tenths  per- second  will  give 
57,360  jards  per  day,  and  as  it  is  known  that  a  cylinder  of  water  one 
inch  in  diameter,  and  ten  yards  long,  is  one  gallon,  it  will  follow  that 
each  yard  of  the  culvert,  sixty  inches  in  diameter,  contains  360  f^l- 
lons;  but  360  multiplied  by  57,360,  the  number  of  yards  passing 
through  thd  lai^  tube  in  a  day,  eives  20,649,600,  as  befdre.  In  like 
manner,  one  yard  of  a  thirty  inch  tube  contains  ninety  gallons,  and 
the  velocity  through  this  pipe  of  16^^^  inches  per  second,  gives  40,560 
yards  per  day,  and  this  multiplied  by  ninety  gives  3,650,400  gallons 
■per  day.    ' 

You  will  perceive  the  calculation  is  made 
on  the  presumption  that  it  is  indifferent 
whether  the  water  be  taken  out  of  the  bot- 
tom of  the  reservoir,  as  g^  or  near  the  top 
with  a  sloping  tube,  as  at  a»  I  see  no  rea- 
son to  believe  there  is  any  difference,  pro- 
vided there  is  head,  enough  in  the  latter  case  to  flow  in  as  fast  as  it 
can  run  through  the  tube. 

Br  a  similar  calculation,  I  find  if  the  sixty  inch  tunnel,  with  a 
similar  slope,  is  only  thirteen  miles  long,  the  velocity  of  discharge 
will  be  24.78  inches  per  second,  and  will  therefore  discharge  in  twen- 
tv-four  hours  21,330,000  gallons.  In  like  manner  it  will  be  found 
that  a  tube  of  twenty  inches  in  diameter,  four  miles  long,  with  a  head 
and  ffill  of  one  hundred  feet,  will  discharge  about  one-sixth  more 
water  than  three  tubes  of  twelve  inches  in  diameter  of  the  same 
length  with  a  similar  head  and  fall. 

Tours,  respectfully, 

J.  P.- Espy. 


NoTss  or  AN  Observer. — On  thefutiRty  <fthe  attempt  to  conunu- 
fdeate  tneehanical  power  to  a  dUtanee  through  mr  <u6es. 

Dr.  Robison,  In  hts  third  volnme  of  Mechanical  Philosophy,  gives 
an  account  of  an  attempt  made  by  Dr.  Papin  to  us^  condensed  air  as 
a  mechanical  power.  The  fetlure  was  complete:  I  propose  to  inves- 
tigate the  cause. 
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He  profNsed  to  raise  water  oat  of  a  mine  bj  a  water  power  at  the 
dktance  of  a  mile  from  the  mine.  He  emfiloyecl  the  water  to  drive  a 
pittoa  which  •hould  comprese  the  air  in  a  cjlinder,  communicating 
bj  a  long  pipe  with  another  cylinder  at  the  mouth  of  the  mine.  He 
expected  that  as  soon  as  the  piston  at  the  water  power  had  compress- 
ed the  air  to  a  certain  extent  in  the  tube,  it  would  rush  into  the  cy- 
linder at  the  mine,  force  up  its  piston,  and  thus  work  the  pump,  dis- 
charging  the  water  from  the  mine. 

The  machine,  however,  would  not  work,  and  as  he  attributed  the 
failare  to  the  immense  quantity  of  air  in  the  tube,  he  diminished  the 
diaaseler  of  the  tube,  and  arranged  his  water  power  so  as  to  exhaust 
the  air,  believing  that  the  immense  velocity  with  which  air  rushes 
into  a  vacuum,  would  make  a  rapid  and  effectual  communication  of 
power.  But  he  was  as  entirely  aisappointed  in  this  arrangement,  as 
lie  was  in  the  other.  Experiments  of  this  kind  were  made  both  in 
Westphalia  and  Auvergne. 

Motwithstaadiog  this  failure  was  complete,  an  engineer,  many 
years  afterwards,  *'  erected  a  machine,  in  Wales,  at  a  powerful  fail 
of  water,  which  worked  a  set  of  cylinder  bellows,  the  blow-^pe 
of  which  was  conducted  to  Ihe  distance  of  a  mile  and  a  hal^  when  it 
was  applied  to  a  blast  furnace.  But  although  care  was  taken  to  maba 
the  oofiducting  pipe  completely  aii'  tight,  cl  areat  sixe,  and  as  smooth 
as  possible,  it  would  hardly  blow  out  a  canole.  The  failure  was  as*- 
oribed  to  the  impossibility  of  making  the  pipe  air  tight.  But  what 
was  surprising,  above  ten  minutes  elapsed  after  the  action  of  the  pis- 
tons in  the  bellows  before  the  least  wind  could  be  perceived  at  the 
end  of  the  pipe;  whereas,  the  engineer  expected  an  interval  of  six 
seconds  only.'' 

If  we  toke  a  particular  case,  and  calculate  the  resistance  of  air 
moving  through  pipes  according  to  acknowledged  principles,  we  shall 
find  that  there  is  nothiDg|  mysterious  in  the  above  results.  It  will  be 
found  that  if  the  blow-ptpe  is  three  inches  in  diameter,  and  only  a 
mile  long,  the  air  at  one  end  must  be  kept  constantly  condensed  by  a 
pressure  equal  to  5^  atmospheres,  to  produce  a  velocity  of  188  toot 
per  tecond.  And  yet  this  velocity  gives  onl  v  S,d04  gaUoas  per  mi- 
nute, only  about  half  the  quantitv  used  in  tne  furaaces  of  Europe; 
tor,  according  to  Dr.  Robison,  a  Uast  furnace  there  expels  720  cubic 
feet  of  air  per  minute.* 

If  we  cat cvlate  the  velocity  of  water  issuii^  from  a  pipe  one  mile 
long  and  three  inches  in  diameter,  under  a  nine  feet  bead  and  fall, 
acoofdine  to  the  formula  given  in  the  preoeding  article,  it  will  be 
fiiond  to  oe  one  toot  |»er  a^ond. 

Now  as  equal  velocities  are  generated  in  all  fluids  by  equal  heads, 
all  other  circumstances  beina  equal,  it  will  foUow  tliat  a  lune  foot 
head  of  air,  or  one  eight«hnndredth  of  a  head  of  nine  feet  of  water, 
will  generate  in  air  a  velocity  of  one  foot  per  second  in  a  tube  three 
inches  in  diameter,  and  one  mile  loqg. 

Ajpin,  it  in  known,  both  from  theory  and  experimenl^  that  the 
heaosof  preaanre  generating  vetocity  in  fluids,  are  as  the  squares  of 

*  Mfchsnical  Philosophy,  vol.  viii.  p.  784. 
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the  velocities.  Now  the  square  of  one  is  one,  and  the  square  of  128 
is  16364,  therefore  the  head  of  pressure  due  to  the  velocitj  of  188 
feet  per  second,  is  obtained  by  the  following  proportion,  as  1 :  16384 
: :  9  to  147456,  and  this  number  divided  by  800  gives  184^,  equal  to 
a  pressure  of  5-^^  atmospheres,  as  was  said  above. 

iSfow  if  we  suppose  this  velocity  doubled,  or  256  feet  a  second,  in 
order  to  discharge  air  enough  to  supply  a  blast  furnace,  the  head  of 
pressure  will  be  four  times  as  great,  or  upwards  of  twenty*one  atmo- 
spheres. 

This  would  require  a  machine  equal  to  a  thirty-four  hundred  and 
twenty-six  horse  power,  provided  a  horse  can  work  eight  hours  a  day, 
and  raise  one  hundred  and  forty  pounds,  two  hundred  feet  per  mi- 
nute. Perhaps  it  may  be  thought  that  the  great  pressure  on  the  in- 
side of  the  tube  will  still  further  increase  the  resistance;  such,  how- 
ever, is  not  the  fact,  for  it  is  known  that  the  same  quantity  of  water 
will  be  discharged  through  a  curved  tube  under  a  given  head,  whe- 
ther the  curve  is  vertical  or  horh&ontal,  thus  proving  that  the  increas- 
ed pressure  when  the  curve  is  vertical  does  not  increase  the  resist- 
ance. Indeed  the  diminished  velocity  which  results  from  increased 
density  in  the  tube,  would  indicate,  from  theory,  a  diminished  re- 
sistance. 

The  precise  effect  of  increased  density  and  diminished  velocity,  I 
shall  discuss  at  some  future  occasion.  Enou  j^h  has  been  said  to  show 
that  it  is  utterly  vain  to  attempt  to  transmit  mechanical  power  to 
any  great  distance  through  pipes  by  means  of  air. 


FRANKLIN  INSTITUTE. 

ReporU  of  the  Judges  of  the  Seventh  Exhibition  of  the  Franklin 

Institute, 

SqH>rt  qfthe  Judges  on  Musical  Instruments. 

The  judges  on  musical  instruments  respectfully  report^  that  they 
have  carefully  examined  the  several  instruments  committed  to  their 
notice,  and  beg  leave  to  present  their  unanimous  opinions,  as  follows: 

No.  433.  A  square  piano  of  three  strings,  made  bj  Loud  &  Bro- 
thers, merits  attention,  being  in  many  respects  a  superior  instrument, 
possessing  durability,  and  brilliancy  of  tone. 

No.  435,  is  a  square  piano,  made  by  Loud  &  Brothers,  of  supe- 
rior, but  delicate  tone,  and  well  calculated  for  the  voice. 

No.  47*1,  is  a  semi-upright  piano,  made  by  J.  J.  Mickley,  of  ex- 
cellent workmanship,  and  of  a  silvery,  soft,  and  brilliant  tone,  but 
too  weak. 

No.  435,  is  a  sauare  piano,  made  by  --—  Oeib>  of  New  York,  of  a 
bold  and  powerful  tone,  and  considered  a  good  instrument. 

No.  324.  A  square  piano,  made  by  Conrad  Myer,  possesses  some 
merit,  with  the  middle  tonesof  good  quality. 

No.  34^  A  square  piano,  made  by  E.  N.  Scherr,  is  a  good  instru- 
nent,  possessing  brillianev  of  tone,  of  good  action,  and  remarkable 
for  the  superior  finish  of  the  interAil  mechanism.  The  fine  open  tone 
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of  this  instrument,  is,  (perhaps,)  injored  by  the  useless,  but  splen- 
did, heavy  exterior  cabinet  work. 

No.  345,  is  a  harp  guitar,  a  new  invention,  made  and  patented  by 
E.  N.  Scherr,  to  whose  ingenuity  the  public  is  indebted  for  the  pro* 
doction  of  so  good  and  sweet  an  instrument,  which  well  deserves  a 
prenwwi* 

No.  344,  is  an  harmonica,  made  by  £.  N.  Scherr,  that  especially 
deserves  commendation ;  this  instrument  is  well  adapted  for  the  par- 
lour or  hall,  of  sweet,  yet  powerful  tone,  of  most  splendid  workman- 
ship in  each^and  every  particular,  and  in  the  opinion  of  the  committee 
richly  merits  a  premium. 

No.  384.  A  flute  patented  by  Mr.  Cuddy,  made  by  Firth  &  Hall, 
has  many  excellent  qualities;  the  trumpet  mouth  is  an  improvement, 
possesses  a  perfect  tone,  and,  in  our  estimation,  is  superior  to  No. 
385. 

No.  385.  A  flute  made  by  E.  Riley,  New  York,  is  of  excellent 
workmanship,  and  possesses  many  good  qualities. 

No.  391.  A  metronome  made  and  invented  by  Mr.  Maelzell,  is  a 
good  invention,  and  has  proved,  in  many  instances,  to  be  of  much 
value. 

No.  19&  The  metrotone  invented  by  Mr.  Francis  H.  Smith,  is  an 
instrument  of  ingenious  contrivance,  capable  of  describing  to  a  well 
cultivated  ear,  seventy-two  distinct  sounds  in  one  whole  tone.  We 
consider  this  invention  a  useful  one,  as  it  will  enable  Mr.  Smith  to 
present  to  thepublic  his  grand  harmonica  in  perfect  tune. 

No.  197.  The  grand  harmonicon,  or  musical  glasses,  patented  by 
Mr.  Francis  H.  Smith,  is  a  pleasing  instrument,  diffiering  essentially 
from,  and  superior  to,  the  musical  glasses  heretofore  brought  before 
the  public.  The  quality  of  tone  is  rich,  and  with  its  sweetness  com- 
bines great  power.  This  instrument,  we  are  of  opinion,  deserves  a 
medal. 

To  (he  above,  we,  the  judges,  do  respectfully  affix  our  signatures. 

William  Nobris,  Jr. 
Abraham  Ritt«^. 
J.  C.  B.  Standbribob. 


Report  of  the  Judges  on  Chemicals. 

The  judges  on  chemicals  report,  that  they  have  examined  the  arti- 
cles in  that  department  offered  for  exhibition,  and  submit  the  fol- 
lowing remarks. 

Chemicals  from  John  Elliot,  and  Wetherill  &  Brothers— all  these 
articles  are  of  good  qualities,  and  in  most  cases  choice  specimens  have 
been  selected.  The  sugar  of  lead  from  Wetherill  &  Brothers,  is  par- 
ticularly to  be  noticed  for  its  beauty. 

Pyrol igneous  acid — M.  &  S.  N.  Lewis.  This  specimen  is  a  con- 
centrated acetic  acid  of  considerable  strength  and  purity.  The  manu- 
factorers  deserve  much  credit  for  the  perseverance  which  they  have 
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bImwd  in  introdaciBg  this  TtlQafole  artiele,  and  the  perfection  in  which 
thej  nbw  make  it. 

Purified  vegetable  oils  from  J.  M.  Tmman.  These  oils  are  very 
beantifal,  that  from  cotton  seeds,  in  particular,  is  a  new  and  successful 
attempt  The  committee  suiMoin  a  letter  from  the  manofacturersy 
explaining  the  qualities,  &c.  of  the  oil.  Thej  have  pressed  twelve 
bushels  of  the  seed,  and  think  it  yields  from  three  ouarts  to  a  gallon 
per  bushel.  The/  have  also  a  larre  quantity  of  the  crude  oil  from 
the  south,  which  thej  are  now  puri^ing.  We  understand  that  at  the 
mill  in  Richmond  two  bushels  of  the  seed  yield  three  gallons  of  oil* 
The  manufacturers  here  estimate  the  cost  or  expressing  and  purifying 
the  oil  to  be  fifty  cents  per  ^llon;  so  that  it  will^  in  all  probability, 
become  a  very  important  article  of  trade. 

The  spermaceti  of  Charles  Morgan  of  New  Bedford,  deserves  no- 
tice for  its  extreme  whiteness  and  dryness. 

The  oils  of  cantharadin  and  mustard  seed,  are  said  to  be  solutions 
in  oil  of  the  active  principles  of  those  substances  separated  by  ether. 
The  committee  have  no  data  from  which  to  jndge  of  their  peculiar 
excellence. 

The  tonic  mixture  is  a  secret  medicine,  which  the  committee  ap« 

prehend  does  not  come  within  the  views  of  the  Institute  in  cetting  up 

^    this  exhibition.    If  nostrums  and  secret  remedies  be  admitted,  the 

Institute  will  find  that  all  who  prepare  them  will  seek  to  place  them 

in  the  room  merely  to  advertise  them  more  publicly. 

Respecting  the  remaining  articles,  the  judges  have  nothing  to  ob- 
serve. 

Daniel  B.  Smfth, 
Hbnrt  Sbybbet, 
Hbnry  Troth, 
Algernon  S.  Roberts. 

PhUaddphia^  10  mo.  8M,  1831. 


lifiUer  frcMD  Joseph  M.  &  George  Truman  to  the  Judges  on  Chemicals. 

Philadelphia,  10  mo.  7th,  1831. 
In  regard  to  the  queries  respecting. cotton  seed  oil,  as  to  quantity 
obtained,  use,  &c.,  we  can  inform  you  that  from  about  three  quarts 
to  one  gallon  of  oil  can  be  obtainecf  from  a  bushel  of  seed  by  two  ex- 
pressions, for  both  of  which  the  seed  should  be  moderately  heated, 
either  by  means  of  steam  or  hot  air ;  the  heat  from  steam,  however, 
is  preferable,  thereby  preventing  the  dan^^r  of  burning,  which  im- 
parts a  disagreeable  odour,  difficult  to  eradicate.  The  oil  obtained  is 
thick,  and  of  a  very  dark  brown  colour,  as  may  be  perceived  by  the 
sample  presented.  When  submitted  to  our  process  of  refining,  the 
loss  in  oil  is  from  ten  to  twelve  per  cent.,  leaving  a  dark  mucilagi- 
nous deposit,  which,  we  believe,  may  be  applied  to  useful  purposes, 
particularly  in  the  manufacture  of  soap.  As  the  oil  from  cotton  seed 
IS  notritious  we  see  no  reason  why  it  may  not,  on  further  purification, 
be  used  for  the  table;  it  has  a  drying  property^  but  not  sufficient  for 
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the  ptinter  wifhovt  additional  itieaM  to  make  it  aiore  so;  it  dees  not 
born  as  well  as  sperm  oil ;  id  bamiDg  it  yields  a  clear  flame,  bat  re- 
mires  more  frequent  atteation  to  clean  tbe  wick  than  sperm  oil  does. 
We  believe  it  may  be  used  in  the  woollen  mamifacture/to  advantage. 
It  is  about  actual  to  olive  oil  in  withstanding  the  cold  of  e«r  cltaMtei 
the  refined  oil  could  be  sold  at  one  dollar  per  gallon^— there  is  no  de- 
leterious substance  used  in  the  process  or  refining,  and  when  com- 
pleted no  portion  whatever  of  tbe  substances  used  remains  in  it. 

The  sunflower  seed  oil  is  obtained,  as  that  from  cotton  ^eed,  by  two 
eipressiens ;  the  first  cold,  for  the  second  the  seeds  are  to  be  warmed 
by  hot  air.  About  one  gallon  of  oil  can  be  obtained  from  a  bushel  of 
good  seed.  The  oil  from  the  first  pressing  is  much  more  pure  than 
that  from  tbe  second,  and  comes  from  the  press  with  less  colour,  but 
tbe  product  of  the  second  pressing  becomes  equally  pure  when  refin- 
ed. It  is  equal  for  burning  to  sperm  oil,  and  will  not  freeze  in  our 
climate,  and  therefore  is  superior  for  that  purpose  to  any  oil  in  usef  this 
oil,  we  believe,  will  answer  for  table  use,  as  well  as  for  the  woollen 
manufacture,  and  for  oiling  machinery  it  is  superior  to  olive  oil,  not 
corroding  brass,  &c.  The  oil  would  be  worth  from  one  dollar  to 
1  25  per  gallon,  paying  for  seed  6£i  cents  the  bushel ;  it  possesses  a 
drying  property,  and  has  been  used  to  advantage  by  a  calico  printer 
in  preparinr  certain  colours  used  by  them. 

In  regard  to  queries  respecting  the  refining  of  whale' oil,  we  will 
simply  remark,  that  our  process  oT  refining  this  oil  is  advantageous  in 
a  commercial  point  of  view,  being  able  to  do  it  rapidly  and  certainly; 
we  refined  about  24,000  gallons  of  this  oil  during  three  months  of  the 
past  summer;  the  oil  is  rendered  much  more  pure  and  pale,  and  burns 
with  a  clear  white  ^ame,  but  requires  attention.  The  process  of  re- 
fining does  not  alter  its  character  as  regards  the  resistance  to  the  cold 
of  our  climate;  it  is  altogether  a  summer  oil.  We  have  on  hand  aboat 
1,500  gallons  of  this  oil  which  we  will  sell  at  fifty  cents  per  gallon. 
Respectfully, 

JOSBPH  M.  &  GbKOROB  TaVXAN. 


Eq»rt  €fihe  Judgu  on  CaMnet  Ware. 

The  Judges  on  cabinet  furniture,  &c  having  carefully  examined 
the  diirerent  articles  submitted  to  their  inspection,  respectfully  re- 
port:— 

That  the  large  sideboard  deposited  by  Mr.  Charles  H.  White,  is 
an  excellent  piece  of  work,  both  as  to  desk;n  and  usefulness,  and  al- 
thoupjh  as  being  a  member  of  the  Board  of^Managers  the  regulations 
/oHnd  any  premium  or  compliment  to  himself,  we  would  respectfully 
recommena  the  workman  who  displayed  his  abilities  in  making  it,  as 
fvorthy  of  some  token  of  encouragement. 

Tbe  wardrobe,  too  table,  pier  tables,  Ifrm  chairs,  and  sofa,  are  all 
fiur  specimens  of  Mr.  White's  style  of  work.  The  lady's  dressing 
table,  by  Joseph  Barry,  is  a  good  piece  of  work,  and  will  bear  inspec- 
tioo. 
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The  toilet  and  lady's  work  table,  by  A.  G«  QaerTeHe,are  handsoiBe 
articles  in  his  usual  eood  style  of  workmanshipu 

The  globe  work  table  sent  by  Michael  Boavier,is  a  very  neat  arti- 
tide,  and  does  credit  to  the  workman  who  made  it.  Although  we. 
cannot  commend  the  design  or  workmanship  of  the  secretary  and 
bookcase,  sent  l^  Mr.  Robinson,  yet  from  its  being  veneered  with  a 
fine  specimen  of  our  native  ash,  and  having  been  made  by  an  apnren- 
tice,  who  has  not  yet  been  two  years  at  the  trade,  we  recommend  him 
as  deserving  some  encouragement. 

We  have  also  examined  the  hair  cloth,  and  pronounce  it  a  good 
specimen  of  American  manufacture. 

The  patent  swelled  windlass  bedstead  is  also  a  real  improveoienty 
and  deserves  encouragement.  The  spring  mattrass  has  been  alreadj 
proved  to  answer  the  purpose  intended.  'The  scrap  table  deserves 
particular  notice  for  the  exact  arrangement  of  the  figures;  and  the  two 
japanned  tables  are  also  remarkably  fine  specimens  of  ornamental 
work.  The  three  pieces  of  American  oak,  cut  from  the  same  log,  by 
Mr.  Ramage,  show  the  appearance  of  the  surface  by  being  cut  in 
different  directions.  We  think  the  round  table  painted  to  imitate 
different  wobds  the  best  specimen  we  have  seen ;  it  deceived  some  of 
the  best  judges. 

Jos.  B.  Bar&t. 
John  Jamison, 
Adam  Rakage.. 

Phiiade^hiaj  October  7 flSSl. 


Chain  Cables, 
A  question  of  some  considerable  moment  has  been  presented  to 
u%f  respecting  the  relative  eoodness  of  chain  cables  manufactured  in 
this  country,  and  those  made  in  Wales.  It  appears  that  the  Ameri- 
can made  cables  are  not  to  be  trusted 5  not  because  the  iron  itself  is 
not  equally  good  with  the  foreign,  but  because  there  are  some  bad 
links  in  nearly  every  chain,  that  give  way  when  submitted  to  the 
test  which  the  imported  cables  will  uniformly  bear.  It  has  been  said 
that  this  is  owing  to  the  difference  in  the  mode  of  making  the  links; 
that  in  Wales  they  are  not  touched  with  the  hammer  excepting  whilst 
they  are  at  a  good  red  heat,  and  that  they  are  consequently  left  in 
an  annealed  and  tough  state.  We  see  some  valid  objections  to  this 
explanation,  but  whatever  be  the  cause,  whether  the  defect  is  in  the 
iron  master,  or  in  the  smith,  it  ought  to  be  discovered,  and  the  reme- 
dy applied.  There  is  too  much  at  stake,  when  a  vessel  is  dependent 
for  safety  upon  her  cable,  to  admit  of  any  one  employing  those  in 
which  the  fullest  confidence  cannot  be  placed.  We  wish  that  such 
as  are  able  would  give  us  their  views  and  experience  upon  this 
subject.  If  the 'diff*erence  under  consideration  is  in  the  manipulation, 
and  not  in  the  iron,  the  fact#ln  reference  thereto  may  lead  to  valuable 
results  in  other  bnnches  of  the  iron  business,  such,  for  example,  as 
the  nianufacture  of  boiler  iron,  and  indeed  of  all  articles  where  great 
tenacity  is  ef  essential  importance. 

Editor. 
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Comttmuaion  of  Ike  Report  of  the  Cotnmittee  (f  the  Franklin  Institute 
of  PennejflvaniOj  appointed  May,  1829,  to  otcertmn,  by  experiment, 
the  vattie  of  Water  at  a  Moving  Power. 

(Continocd  rrom  p.  39.) 
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f  FRANKLIN  INSTITUTE. 

Minuies  of  the  Board  of  Manager 8» 

A  MEETING  of  the  Board  of  Managers  of  the  Franklin  Institute, 
was  held  at  the  Hall  of  the  Institute,  January  26, 1^32. 

James  Ronaldson,  President,  in  the  chair. 

So  much  of  the  minutes  of  the  Institute  as  related  to  the  election 
of  this  Board,  was  read  bj  the  Actuary,  when,  on  motion,  the  Board 
went  into  an  election  for  a  chairman  for  the  ensuing  jean  Messrs. 
Thomas  Fletcher  and  Isaac  B.Garrigues,  were  appointed  telUrs,  who 
receiTed  the  votes  of  the  members,  and  reported  the  result  to  the 
president,  who  declared  Wm.  H.  Keating,  E^q.  duty  elected  chair- 
man. 

Mr.  Keating  made  an  appropriate  address,  and  took  his  seat  as 
presiding  officer,  when  the  Board  continued  the  election  for  Curators 
tor  the  ensuing  year;  the  same  tellers  were  continued,  the  following 
gentlemen  were  duly  elected  curators-— SamItel  J.  Robbins,  Isaac 
Hays,  M.  D.  , 

The  regulations  adopted  by  the  former  Board  were  read,  and  after 
some  amendments  were  adopted  for  the  goverdment  of  this  Board. 

On  motion,  the  committees  appointed  by  the  late  Board  to  try  ez- 
periments  on  water  wheels,  ana  to  inquire  into  the  cause  of  tM  ex- 
plosions of  the  boilers  of  steam  engines,  w^re  continued* 

A  stated  meeting  of  th^  Board  of  Managers  was  held  at  the  Hall 
of  the  Institute,  February  9, 1832. 

Wm.  H.  Keating,  presiding. 

The  minutes  of  the  last  meeting  were  read  and  approved* 

The  chairman  nominated  the  several  standing  committees  agreeably 
to  the  regulations,  when,  on  motion,  the  names  of  Messrs.  Q»ristian 
Gobrecht  ajid  W.  R.  Johnson,  were  added  to  the  committee  on  in- 
ventions-—Mr.  Wm.  H.'  Keating  to  the  committee  on  premiums  and 
eihibitions;  and  Mr.  Jacob  Pierce  to  the  committee  on  minerals.  The 
committees  were  then  constituted  as  follows,  viE. 

'  OnJ^fendu$M  and  Exhibitions. 
S.  J.  Robbins,  J.  Henry  Bulkley, 

Frederick  Fraley,  Isaiah  Lukens, 

M.  W.  Baldwin,  Wm.  Wetherill, 

Joshua  G.  Harker,  Wm.  H*  Keating. 

Alexander  Ferguson, 

On  InventioM. 
Samuel  V.  Merrick,  M.  W.  Baldwin, 

Benjamin  Reeves,  Rufus  Tyler, 

Alexander  Dallas  Bache,  John  Agnew, 

James  Ronaldson,  Christian  Gobrecht, 

Isaiah  Lukens,  W.  R.  Johnson. 
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Jmtriean  Pai^nU^  &fiember^  with  Bemark$.     IM 

On  ihe  Library^ 
M.  D.  Lewis,  Wo*  B.  Reed^ 

ItMC  Hays,  Joba  B.  Treror. 

Alexander  Fergnson, 

On  Publications. 
Isaac  Hays,  M.  W.  Baldwin, 

Samael  V.  Merrick,  Charles  Toppan. 

Aleumder  Dallas  Bacbe, 

On  InUhuiioiu 
Alexander  Dallas  Bache,  Samuel  J.  R^bbina^ 

Charles  H.  White,  John  Weigand. 

Frederick  Fraley, 

On  the  Cabinet  ofHHneraht, 
Isaiah  Lukens,  Thomas  Scattergood, 

William  Wethcrill,  George  W.  Tryon, 

Abraham  Miller,  Jacob  Pierce. 

Oh  the  Cabinet  iff  Madeh. 
Frederick  Fraley,  Isaac  B.  Garrigues, 

Rufns  Tyler,  Charles  H.  White. 

Jtihn  Agnew, 

Managers  of  the  Sinking  Fund. 
•      Samuel  Y.  Merrick,  John  Strutbers. 

John  B.  Trevor, 

Auditors. 
Mordecai  D.  I^wis,  Isaac  B.  Garrigues. 

llie  candidates  proposed  at  the  last  meeting  were  dulj  elected 
members  of  the  Institute. 

Se^ral  candidates  for  membership  we're  proposed,  and  laid  oTer 
votil  the  next  meetings  agreeably  to  the  by-laws. 
Extract  from  minutes. 

William  H.  K^ATiifO,  Chairmtm, 
William  Hamiltom,  Actuary. 


AMERICAN  PATENTS.   : 

UST  OF  AMBBfiOAIf  PATBRTS  WHICH  ISSTJBO  VH  SBFrBMBSn,  18Sl. 

WUh  Etmmks  tmd  Extmptffieations^  by  the  Editor. 

I.  For  an  improvement  in  the  Marine  Rail  loay,  (or  the  pur- 
pose of  hauling  vessels  out  of  the  water ;  John  G.  ColWy,  Dojip . 
Wright,  Norfolk,  Virginia,  September  1. 

'tnis  rail-way  is  the  well  known  Moreton's  rail-way,  whic))  brma. 
an  inclined  plane,  upon  which  vessels  are  to  be  hauled  up» .  The  im- 
provemeot  consists  in  having  a  tongue  project  up  from  the  ceptr.e»of 
the  iron  plate  with. which  the  rails  are  faced,  and  in  having  grooves 
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in  the  middle  of  the  rollers  Into  which  the  tongues  enter,  and  serve 
as  guides.  The  cradle  upon  which  the  vessel  is  rec^ved  has  similar 
plates  and  tongues  on  its  lower  side,. which  work  into  the  gr«otes  on 
the  upper  sides  of  the  said  rollers* 

The  foregoing  is  the  whole.substanceof  the  specification!  no  claim 
is  made,  but  it  is  plain  that  the  tongued  plates,  and  grooved  rollers, 
are  considered  as  constituting  the  invention. 

2.  For  an  Improvement  in  the  Machine  for  Shettihg  and 
Cleaning  Com;  Jesse  Reed,  Marahfield,  Plymouth  county,  Mas- 
sachusetts* September  L 

A  cylinder  of  wood,  about  ten  inches  in  length,  and  six  in  diame- 
ter, is  to  be  set  with  spikes.  This  cylinder  has  a  pinion  on  one  of 
its  axles  into  which  meshes  a  pog  wheel,  turned  by  a  crank.  The  ears 
of  corn  are  borne  up  hterally  against  the  cylinder  by  which  they  are 
shelled;  wires  are  so  placed  in  the  check  which  bears  against  the 
corn  as  to  give  it  a  progressive  motion.  The  bottom  is  formed  of 
wire  grating,  which  allows  the  chaff,  but  not  the  corn,  to  pass  through; 
this  latter,  with  the  cob,  falls  down  a  trough  at  the  end  of  the  ma- 
chine. 

The  claims  are  to  the  horizontal  cylinder;  the  pitch  of  the  bed 
piece  on  which  the  ear  rests;  the  grates  for  conducting  and  cleaning 
the  corn  ;  the  wires  on  the  arm  which  regulate  the  ear;  and  the  en- 
closing the  machine  so  as  to  prevent  the  scattering  of  the  corn. 

3.  For  an  improvement  in  the  Scraper  for  the  removal  of 
earth;  denominated  the  "  excavatixtt  scraper,"  Dudley  Marvin, 
Canandaigua,  Ontario  county,  New  York,  September  2» 

(See  specification.) 

4f  For  ^xk  Apparatus  far  excavating  and  removing  Earthy 
denominated  the  ^'inclided  pl^e  excavator;"  Dudley  Marvin, 
Canandaigua,  Ontario  county,  New  York,  September  2. 

(See  specification.) 

5.  For  an  instrument  for  determining  the  points  in  Marking 
and  Cutting  Garments^  called  the  "American  System;''  John 
Pudney,  Waterford,  Saratoga  county,  New  York,  September  3. 

Mr*  PudAe^'s  Amrrioan  Ststxm  consists  of  a  sqnare  like  that  of 
a  carpenter,  k>rmed  of  wood  jor  ^atal,  on^  of  the  arms  being  about 
two  feet  in  length,  and  the  other  about  six  inches.  A  segment  of  a 
circle  unites  the  long  and  short  arms,  the  angle  of  the  square  being  Tts 
cettre;  a  totigue,  or  secondary  arm,  works  upon  a  joint  at  this  cen- 
tre, and  opens  like  a  rqle.  There  are  divisions,  with  letters  and 
figares  on  the  circular  segment,  and  others  on  the  arms,  which  serve 
as  a  scale  to  mark  the  points  for  cutting  garments. 

The  claim  is  to  the  before  described  instrument.' 


6.   For  an  improved  Scraper  and  Harrow,  to  be  used  in  the 
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odtiTatioD  of  Cotton ;  Wittian^  P.  Sample,  Bedford  county,  Ten- 
nesBce,  September  3.       . 

The  frame  work  of  thid  instrument  resembles  that  of  the  well 
known  triangalar  harrow^  or  cultivator.  The  patentee  states  that 
otiier  scrapers  have  been  made  which  nearly  resemble  his,  but  that 
their  frame  work  was  so  constructed  as  to  caase  the  horse  employed 
to  draw  tftMMy  to  trample  upon  the  cotton,  whilst  bj  RIs  constrac- 
tioDy  the  animal  10  removed  a  foot  from  the  rowsv  Scrapers,  in 
the  form  of  a  Y^  are  fised  apon  helves  so  as  to  work  open  each  side 
of  the  row  of  cotton;  these  scrapers  are  so  formed  as  to  cat  the  sar- 
face,  and  cover  low  grass  and  weeds  with  earth.  It  is  said  that  in 
conaeqneiioetwo  scrapers  being  fixed  on  the  same  instrument,  it  eze- 
cotes  doable  the  wotk  of  any  other.  The  patentee,  however,  relies 
principally  on  the  form  of  the  wooden  part,  as  sustaining  his  claim- 
to  novelty. 


7.  For  a  Mathintfor  digging  DUches  and  excdvatttig  Ca- 
nals; William  Graham,  New  Orleans,  Louisiana,  Septem^ber  5. 

A  wheels  made  somewhat  like  the  backet  wheel  of  a  water  mill, 
is  to  perform  the  excavating,  for  which  purpose  the  buckets,  or  arms, 
are  to  have  their  edges  armed  with  steel  cuttersi 

This  excavatiug  machine  is  to  be  driven  by  horse  or  steam  power, 
throu^  the  medium  of  a  crank,  and  a  train  of  wheel  work,  A  frame 
is  to  be  made  of  sufficient  strength  to  support  the  whole  apparatus, 
which  is  to  be  fixed  upon  wheeb,  and  moved  forward  by  the  same 
power  that  drives  the  excavatiug  wheel,  which  wheel  is  ued  upon  a 
shaft  supported  by  the  carriage  frame.  A  steam  engine  may  be  em- 
ployed to  drive  a  pinion  on  a  crank  shaft,  which,  taJking  into  a  spur 
wheel  on  the  shaft  of  the  excavator,  will  give  it  the  seqaiced  motien. 
To  cause  the  carriage  to  advance  as  the  excavation  proceeds,  two  of 
the  carriage  wheels  are  to  be  turned  by  means  of  endless  screws, 
driven  by  bevel  gear  from  the  shaft  of  the  exeavatine  wheel. 

The  earth  removed  by  the  cutters,  is  to  be  carried  up  by  the  arms 
or  buckets,  until  it  arrives  at  its  greatest  elevation,  but  when  it  has 
passed  a  line  perpendicular  to  the  centre  of  the  wheel's  motion,  it  is 
to  be  forcibly  thrown  off  on  to  a  sloping  roof  fixed  for  that  purpose. 
In  beginning  to  work  with  it,  an  excavation  must  be  made  in  the 
ground  to  receive  the  operatine  wheel. 

The  patentee  says  tnat  with  an  engine  of  eight  horse  power,  this 
machine  will  perform  the.  labour  of  three  hundred  hands. 

If  the  inventor  has  actually  tried  his  machine  and  fully  tested  its 
utilitv,hisexperienceis  worth  infinitely  more  than  all  our  speculations. 
Should  it  have  answered  its  intention  on  the  Planqoeroine  canal,  or 
on  other  ground  in  the  vicinity  of  New  Orleans,  where  there  are  nei- 
ther stones  or  roots,  that  is  all  which  can  be  expected  from  it,  and 
would  suffice  to  establish  its  character  for  useia  similar  situations. 
lo  the  absence  of  all  evidence  upon  the  sotifecty  we,  however,  are 
apprehensive  that  the  throwing  off  the  dirt  at  the  proper  time,  and 

Vol.  IX.— No.  3.— March,  1833.  21 


Digitized  by 


Googk 


168    Jlmeriean  PattnU/ar  Stfitemier,  wM  /Z^mntAiw 

the  causing  it  U  «rriv«  upon  the  slofHog  r«of»  down  vhi«h  ^  it  li^ 

fall,  wilt  be  attended  by  some  difficultj. 

9.  For  an  improvemept  in  the  mode  of  Mant^acturing  coarse 
Salt  f ram  salt  watsr;  Aaron  Barnes,  Deerfield*  Oneida  counly. 
New  York,  September  7. 

A  boiler  of  iron  or  cooper^  which  is  to  be  the  frustnuB  of  a  cone, 
is  to  be  fixed  horizootallj.  ThiS'  boiler  maj  be  twest^^two  feet  in 
leoffth,  three  feet  in  diameter  at  tiie  larger^  and  twa  feet  six  inohca 
at  the  smaller  end.  It  is  to  be  surrounded  by  a  fiue,  a  fumaoe  being 
placed  in  front  of  it,  that  is,  at  the  smaller  end;- the  heat  from  the 
furnace  is  carried  under  the  boiler,  and  returned  back  above  it  to  a 
chimney  at  the  front.  The  boiler  is  to  be  supplied  with  salt  water 
through  a  tube,  whieh  reaches  nearly  to  its  bottom,. conducting  the 
cold  water  into  the  most  heated  part  at  the  front,  'fhe  back  end  of 
the  boiler  opens  into  a  bailing  vatf  which  may  be  a  wooden  Teasel, 
twelve  feet  square,  and  live  deep.  This  vat  is  to  be  closely  covered 
to  prevent  the  escape  of  steam.  A  settling  vat  forty  feef  long,  twelve 
wide,  and  two  deep,  is  placed  below  the  boiling  vat,  so  that  the  con* 
centrated  salt  water  may  be  drawn  off  from  tiM  latter  into  the  form- 
er. A  salting,  or  crystallixing  vat,  140  feet  long,  twelve  wide,  and 
one  deep,  may  receive  the  brine  from  the  settling  vat. 

Tubes  from  the  boiling  vat  convey  off  all  the  steam  generated  and 
carry  it  under  the  settling  and  salting  vats.  These  tubes,  widened 
out,  make  a  part  of  the  bottoms  of  the  rats,  and  thus  convey  the  heat 
of  the  steam  to  the  brine.  When  additional  heat  is  required  other 
similar  tubes  from  independent  boilers  may  be  employed  to  supply  it. 

By  this  arrangement,  coarse  aalt,  it  ia  said,  is  rapidly  forined  in 
the  saltin^^  vat,  and  both  labour  and  fuel  sared. 

The  claim  is  to  the  arrangement  of  the  utensils,  and  their  applica* 
tion  to  the  purposes,  and  in  the  manner,  specified. 

9.  For  an  improvement  in  the  Material^  or  manufaeture,  of 
the  Surgical  Instrument  called  the  Pessary;  Joeeph  Warring- 
ton and  William  Scattergood,  Northern  Liberties,  Fhiladelpfaia 
county,  Pennsylvania,  September  5.     , 

The  material  to  be  employed  is  glass,  which  firom  its  power  of  re- 
sisting corrosion,  is  not  acted  upon  by  those  secretions  to  which  the 
instrument  is  subjected  when  in  use.  The  pessary  is  to  be  made  in 
all  the  variety  of  forms  which  may  be  required,  and  is  in  general  to 
be  blown  hollow,  to  insure  the  requisite  lightness. 

10.  For  an  ii&proTement  in  the  Machine  for  Breaking  Hemps, 
William  Stone,  jr.,  WilUamsoo  county,  Tennessee,  Septenober  8* 

This  is  the  old  fiuhioned  Dutok  break;  but  the  patentee  says  that 
he  makes  an  additionai  set  of  teeth  aorosa  the  jaws  of  the  break. 
The  upper  jaw  ia  to  be  raised  by  cams,  or  lifters,  upon  a  abaft,  and 
the  teeth,  an  well  as  the  whole  machine,  we  are  told,  may  be  made 
larger  or  smaller. 
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The  pat«tit««  clairiM  the  mode  of  ap|»ljing  the  power,  as  well  as 
the  additiofial  teeth.  We  do  Qpt  perceive  what  Ihere  is  new  in  the 
iBode  of  applying  the  powers  the  additional  teeth,  majy  possiblj,  add 
oomething  to  its  atiiitj. 

11.  For  Making^  Rope  and  Cordage  of  all  kinds^  by  ma- 
thinery;  WiUmra  Stone,  jr.  WHliamson  county,  Tennessee,  Sep- 
tember & 

By  means  of  the  machinery  described  in  the  specification,  the 
hemp,  or  other  material,  is  to  be  converted  into  laid  rope,  bj  a  coip 
tinned  operation.  We  shall  nOt  attempt  to  describe  the  apparatus 
employed,  as  this  woald  be  of  Ittde  avail  without  drawings;  nor  do 
we  think  it  necessary,  as  several  patents  have  been  obtained  in. this 
coontry  for  machines  operating  anon  the  same  principle,  and  similar 
aaachines  are  in  use  in  England.  The  principal  object  proposed  is  the 
twisting  and  laying  atone  operatioot  and  tne  patentee  says  that  this 
may  be  efected  by  means  of  nis  machinery,  not  only  on  small  eordage, 
but  also  oa  the  largest  ships'  cables.  That  he  can  thns  manufacture 
cordage  and  ropes  of  a  moderate  size,  we  are  well  aware;  but  large 
ehips' cables  would  prove  to  be  antractable  aflfairs  to  twist  about  and 
whfri  roond  in  the  manner  required. 

12.  Pot  a  fVashing  Machine;  Wilson  Gregory,  city  of  Rkh- 
mond,  Virginia,  September  9. 

This  is  a  rectan^lar  box,  with  gudgeons  on  two  of  its  ends,  and 
a  crank  by  which  it  may  be  made  to  revolve.  On  one  side  is  ati 
opening,  and  a  closely  fitting  door,  and  at  each  of  the  four  lonj^if  u- 
dmal  angles  within  the  box  are  filled  four  rollers,  which  give  its  inte- 
rior an  octagonal  form. 

The  claim  is  to  the  foregoing  machine,  and  particularly  to  the 
rollers,  to  prevent  the  clothes  being  injured  bv  friction. 

Wifi  not  some  fngenioos  imeentor  add  a  roller  at  each  angle,  and 
Chen  take  oat  a  patent  for  his  improvement? 


13.  For  an  invproyement  in  the  Bee  Hive  andlhe  arlcf  ma- 
naging Bees;  Eben  Britton,  Littlefalls,  Herkimer  county,  New 
York,  September  9. 

We  i\o  not  think  it  necessary  to  enter  into  a  detailed  description 
of  the  construction  of  this  hive,  or  of  the  particular  manner  of  using 
it  It  consists  generally  of  three  boxes,  which  may  be  placed  one 
upon  the  other.  Each  of  these  is  divided  into  two  compartments, 
and  tiiey  are  furnished  with  slides  which  open  and  close  apertures 
ieadiag  from  one  box,  or  compartment^  to  another,  the  object  of  which 
18  so  to  manage  the  bees  that  the  conteints  of  the  upper  box,  and  of 
smaller  boxes,  which  are  occasionally  applied,  may  be  obtained  with- 
out disturbing  the  bees. 

The  patentee  appears  to  think  the  whole  arrangement  new,  aa  he 
claims  ^^tbe  entire  art  of  managing  bees  as  herein  described;  toge* 
tber  with  the  bee  hive  and  iu  component  parts^  as  coaatractedi  ex* 
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oepiiog  only  the  small  boxes  placed  at  the  top  of  the. first  or  upper- 
most boxt  the  four  cross  sticks  in  the  main  part  of  each  box^and  the 
tiftouth  or  orifice  in  front  of  the  same." 

Boxes  have  been  repeatedly  placed  upon  each  other,  and  slidi^ 
pieces  have  been  applied  to  open  and  close  the  communication  be- 
tween the  various  compartments  of  hives  so  constructed,  and,  of 
course,  a  management  of  the  bees  very  similar  to  that  of  the  present 
patentee  has  been  adopted.  In  the  last  number  at  p.  133,  we  had 
occasion  to  notice  an  arrangement  of  hives  very  similar  to  the  pre- 
^nt  in  its  general  principle. 

14.  For  an  improvement  in  House ,  Ship^  and  Camp  Furni- 
ture; Edward  Clioboro,  Cuicinnati,  Hamilton  county,  Ohio,  Sep- 
tember 12.  ' 

An  extended  description  is  given  of  the  various  applications  of  thiB 
improvement  to  bedsteads,  cots,  lounges,  easy  chairs,  and  various  si- 
jnitar  articles,  and  this  is  accompanied  by^  forty-four  drawings,  or 
sketches,  intended  to  illustrate  these  applications.  The  object  propos- 
ed is  to  obtain  greater  elasticity  than  ordinary  in  the  bottoms  of  such 
furniture.  For  this  purpose  oval  frames  are  to  be  made  of  hickory, 
ash,  whalebone,  iron,  steel,  or  any  other  elastic  substance*  These 
frames  form  elastic  hoops  which  may  be  joined  together  by  rivets, 
bands,  hinges,  or  otherwise.  Over  these  frames,  ticking,  netting,  or 
other  material  is  to  be  stretched  and  secured  to  the  hoop.  The 
threads,  if  cloth  is  used,  are  to  extend  obliquely,  or  biasing,  and  it  is 
not  to  be  strained  so  as  to  destroy  the  elastic  action  of  the  hoop  or 
frame. 

CotSt,  or  bedsteads  for  invalids,  may  have  hinges  placed  upon  the 
upper  or  lower  sides  of  the  oval  frame,  to  allow  the  bottoms  to  be 
elevated  or  depressed  in  the  manner  of  such  as  have  been  used  in 
hospitals  and  elsewhere. 

The  p^entee  calls  the  furniture,  so  made,  atmo^heric  furttiiure, 
because  persons  reclining  on  bottoms  of  this  description  may  be  ex- 
posed to  the  action  of  air  on  every  side. 

There  is  no  particular  claim  made,  but  the  raieral  nature  of  the 
thing  intended  to  be  patented  is  made  sufficiently  obvious. 


15.  For  an  improvement  in  the  niode  of  Raising  SAips^  or 
other  Vessels^  Canal  or  Steam-boats^  Sloops,  Schooners,  ^c, 
weighing  anchors,  discharging  cargoes,  hoisting  goods  in  stores, 
raising  and  removing  building3,  and  all  kinds  of  heavy  burthens, 
and  used  as  a  compressing  machine,  known  and  distinguished  by 
the  name  of  the  '<  Elevating  Power  Engine  and  Compressing  ma- 
chine;" Benjamin  Brufi;  Iu>chester,  Afonroe  county,  New  York, 
September  13. 

In  addition  to  the  purposes  named  in  the  above  title,  to  which,  it 
is  said,  this  machine  may  be  applied,  there  is  afterwards  added  the 
raising  of  mineral  coal,  and  weights  to  propel  boats  or  mUh. 

The  machine  ^onsiatB  of  three  or  more  levers  of  the  first  kind;  theae 
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leTere  are  to  be  fixed  in  a  frame,  side  bj  side,  as  they  are  to  operate 
-simaltaneodalj.  When  used  for  raising  ships  or  other  vessels,  the 
extreme  ends  of  the  levers  are  to  be  passed  under  the  vessel,  or  they 
may  pass  over  the  deck>  in  which  case,  iron  chains  or  braces  are 
to  pass  frem  them  round  the  keei.  When  the  vessel  is  thus  secured, 
a  double  windlass,  situated  below  tlie  longer  ends  of  the  levers,  is 
used  to  draw  them  down»  and  raise  the  vessel. 

The  levers,  we  are  told,  may  be  about  forty  feet  long,  and,  as 
shown  in  the  drawing,  the  fulcrum  is  about  one-fourth  of  that  length 
from  the  boat;  to  raise  a  vessel  five  feet,  the  other  end  of  the  lever 
mnst,  therefore^  be  depressed  fifteen.  What  then  must  be  the  length 
of  a  lever  to  raise  a  ship?  It  is  really  strange  that  any  one  should 
expect  to  accomplish  such  a  purpose  by  means  so  totally  inadequate; 
but  the  climax  is  capped  by  the  proposition  to,  raise  weights  to  pro- 
pel boats  or  mills;  the  absurdity  of  the  original  design  is  scarcely  to 
be  noticed  alongside  of  this  new  intention. 

Another  gentleman  of  Rochester,  Mr.  William  W.  Smith,  obtain- 
ed a  patent  for  a  machine  altogether  similar,  excepting  that  the  le- 
vers were  to  be  drawn  down  by  screws,  instead  of  by  a  windlass  and 
rope;  the  specification  of  this  patent  maybe  found  at  p.  301,  vol.  r. 
with  some  remarks  of  ours  respecting  it. 

16.  For  an  improvement  in  the  mode  of  manufacturing  Steel 
Forks,  called  "  Goody  ear's  Steel  Forks ;"  Charles  Goodyear,  city 
of  Philadelphia,  September  7. 

The  patentee  proposes  to  make  steel  pronged  forks,  with  iron 
shanks,  without  splitting  the  steel  in  forming  the  prongs.  Steel  is  to 
be  taken  of  proper  sixefor  forming  the  prongs;  and  for  a  two  prong- 
ed fork  this  is  to  be  laid  upon  an  iron  bar,  about  two  inches  from 
its  ends,  the  steel  at  right  angles  with  the  iron,  and  extending;  each 
"way  far  enough  to  form  a  prong.  The  end  of  the  iron  bar  li  then  to 
be  bent  over,  and  cot  off  even  with  the  short  piece.  After  forming 
ihe  prongs  by  pointii^  and  bending,  the  iron  is  to  be  welded  and 
drawn  eut  to  form  the  shank. 

When  there  are  to  be  three  or  four  prongs,  the  process  is  to  be  bo 
managed  as  to  admit  of  their  formation  on  me  same  principle. 

The  fork,  when  completed,  is  to  be  dipped  in  melted  tin,  until  it  is 
coated  with  that  metal. 

The  claim  is  to  the  manner  of  putting  the  materials  together,  with- 
out splittine  the  steel  bars,  and  to  the  tinning  of  ihe  hm. 

The  blacksmith  must  judge  respecting  the  novelty  in  the  proposed 
manner  of  making  forks,  as  upon  tnis  depends  the  validity  of  the 
claim.  For  ourselves,  we  should  have  supposed  that  any  intelligent 
workman  who  happened  to  have  a  steel  rod  the  right  size  for  pron^, 
would  readily  resort  to  such  a  mode  of  using  it,  without  exhibitmg 
mny  nfore  ef  invention  tiian  b  daily  called  for  in  the  pursuit  of  his 
buainess. 


17.  For  an  Anthracite  Cooking  Stove;  Walter  Bryent,  Bos- 
ton, Massachusetts,  September  13. 
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The  stove  is  to  be  made  of  cast  iron,  and  the  anthracite  is  to  be 
bumf  in  a  grate  of  the  ordinarj  constmction,  but  besides  the  freht 
bars,  the  grate  is  also  to  have  perpendicular  bars  at  the  back  to  ad- 
mit of  a  draft  through  the  fire  to,  and  roand,  an  even,  which  stiiMis 
behind  the  grate.  Dampers  are  to  be  provided  to  reeutate  tJhe  draft; 
a  boiler  is  to  be  placed  directly  above  the  fire,  and  a  larger  one  above 
the  oven;  tubes  from  these  boilers  are  to  conduct  the  steam  into  an- 
other tube  leading  directly  under  the  furnace,  that  it  maj  pass  into 
the  fire. 

The  parts  considered  as  new  are  not  designated,  no  claim  being 
made;  there  is  a  drawing,  but  it  is  witiiout  written  references, 

18.  For  an  improvement  in  the  Water  Wheels  and  theappU-' 
cation  of  Water  thereto;  Joel  Eastman,  Bath,  Grafton  countj. 
New  Hampshire,  September  28. 

(See  specification.) 

19.  For  Mant{facturtng  Shovels,  or  Scoops,  from  sheet  iron, 
copper,  zinc,  or  any  other  metal;  Mordecai  Bull,  Greenwich, 
Washington  county,  New  Fork,  September  28. 

A  cast  iron  bed  piece,  of  the  proper  form,  with  a  follower  to  fit 
into  it,  and  which  is  to  be  forced  down  by  means  of  a  lever^  consti- 
tute the  apparatus  used.  The  sheet  metal  is  to  be  forced  between 
the  follower  and  bed,  into  the  required  shape. 

This  kind  of  machinery  is  too  well  known  to  be  the  subject  of  a 
^tent,  it  must  therefore  be  intended  to  claim  the  applyinjg^  it  to  the 
manufacturing  of  the  particular  articles  in  question,  a  claim  of  very 
doubtful  validity. 

20.  For  a  Thrashings  Machine;  Thomas  Carpenter,  Elmira, 
Tioga  county,  New  York,  September  28. 

Instead  of  the  cylinder  usually  employed,  a  wheel  of  pine  boanis 
is  to  be  made  of  about  five  feet  and  a  half  in  diameter.  This  is  to 
be  strengthened  on  one  side  by  a  rim  of  oak;  on  the  opposite  side  are 
to  be  fixed  strips  of  wood,  armed  with  iron^  which  constitute  the 
beaters,  of  whicn  there  mav  be  sixteen  or  eighteen,  radiating  like  the 
spokes  of  a  wheel.  The  wheel  thus  prepared  is  to  be  fixed  vertically 
in  a  frame,  like  a  grindstone,  and  between  it  and  a  facing  fixed  to 
the  frame  the  thrashing  is  to  be  effected.  The  fiicing,  which  answers 
the  purpose  of  the  ordinary  s«|ment,  is  to  be  made  into  ridges,  and 
to  have  strips  of  iron  to  strengSien  and  defend  it.  A  band  and  yrhirl 
may  be  used  to  give  motion  to  the  wheel. 

The  patentee  says,  «*  What  I  claim  as  my  improvement  in  the 
thrashing  machine  is,  that  a  wheel  of  this  size  and  form  requires  only 
about  five  hundred  revolutions  in  a  minlite,  and  will  nuke  as  sood 
work  and  as  expeditious  as  the  cvlinder  machines  that  require  from 
fourteen  to  sixteen  hundred."  This  certainly  is  not  a  very  felicitous 
manner  of  presenting  the  claim. 
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2L  For  a  TTkmsAing  Machine;  Ezri  Wickwire^  Alexander, 
Genoeisee  county^  New  York,  Septeoniber  28. 

The  cylioder  of  this  machine  is  the  only  part  claimed,  and  upon 
what  sround  it  would  be  no  easy  task  to  tell;  there  are  no  precise 
directioas  given  respecting  it,  but,  on  the  contrary,  a  general  lati- 
tude of  construction  is  proposed,  embracing  several  old  and  well 
knowA  plans.  The  cylinder  may  be  of  wood  or  of  iron,  eitner  cast 
or  wrought,  the  beaters  may  run  either  straight  or  diagonally^  and 
their  number  may  vary  as.  you  please.  The  concave  may  be  placed 
either  above  or  below,  and  may  be  made  like  the  cylinder^  or  as  you 
like  it. 

i22.  For  a  Single  Machine;  Cheney  Reed,  Worcester,  Wor- 
cester county,  Ma^chusetts,  September  28. 

A  Gael  iroa  wheel  is  to  be  made  to  revolve  horizontally  in  a  suita- 
ble frame;  a  knife,  or  shave,  which  is  in  segments,  forms  a  circular 
ctttier  ou  the  under  side  of  this  wheel.*  There  are  to  be  twoiiir- 
cttlar  platforms  which  also  revolve  upon  vertical  shafts  underneath 
the  cutter  wheel,  one  on  each  side  of  its  shaft,  their  peripheries  ap< 
proaehing  each  other  as  nearly  as  the  shaft  of  the  cutter  wheel  will 
allow.  Upon  the  upper  surfaces  of  these  platforms  are  pieces  which 
serve  to  gripe  the  shingles  to  be  shaved;  the  bed  upon  which  the 
split  or  sawed  shingle  lies  has  a  sufficient  inclination  to  sive  to  it  a 
thick  and  thin  end.  The  dressing  on  one  side  is  eSected  on  one  of 
the  platforms,  and  the  shingle  is  then  removed  to  the  other  platform. 


.  project  4 

remove  the  shaving,  as  this,  from  its  width,  might  otherwise  obstruct 
or  choke  the  machine. 

The  claim  is  to  the  circular  rotary  shave,  and  the  circular  rotary 
carriages,  or  platforms. 

2S.  For  a  ^ring  Door  patch;  James  Buck,  Bucksport,  Han- 
cock county,  Maine,  September  28. 

This  is  a  very  simple  contrivance,  consisting  of  a  bolt,  spring, 
and  knob,  or  knobs.  The  bolt  is  to  be  let  into  the  edge  of  the  door 
by  boring  a  hole  of  sufficient  depth.  A  straight  spring,  let  into  the 
edge  of  the  door  under  the  bolt  and  covered  by  a  plate,  forces  tlie 
catch  forward.  Knobs,  or  hancfles,  like  those  upon  the  spring  bolt 
of  a  lock,  turn  in  the  usual  manner,  a  projection,  or  pallet,  upon  the 
shank  serving  to  push  the  catch  buck. 

There  is  no  claim  made,  and  no  further  room  for  one  than  is  fur- 
Btshed  by  a  trifiing  variation  of  form  from  such  bolts  and  catches  as 
have  been  in  common  use. 


24.  For  a  Churn;  James  Van  Auken  2ad,  Knox,  Albany  couuf 
tj.  New  York,  September  28. 
An  upright  churn  has  within  it  two  vertical  shafts  which  are  made 
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to  revoWe  and  carrjr  dashers;  there  is  a  cog  wheel  taking  into  piMons 
on  the  top  of  the  two  vertical  shafts^  ana  bj  tarniog  a  crank  these 
are  set  in  motion. 


25.  For  a  Suction  and  Lifting  Pump;  Elisha  Tolles,  Litch^ 
field,  Litchfield  county,  Connecticut,  September  28. 

This  patent  is  taken  for  the  particular  arrangement  of  the  different 
parts  of  this  pump  without  a  claim  to  anj  thing  new  in  its  principle. 
The  tubes,  chamber,  and  other  parts,  are  to  be  of  metal.  The  cham" 
ber  is  to  be  low  down  in  the  well,  and  thcpiston  rod  is  to  descend 
through  a  tube  which  operates  as  an  air  vessel,  the  rod  working 
through  a  stuffing  box  at  the  to^  of  it.  A  rising  main,  or  delivery 
pipe,  extends  up,  entering  the  side  of  the  chamber  at  its  upper  part 
Tne  piston  is  to  be  of  metal,  with  a  leather  stuffing.  The  mode  of 
making  it  is  particularljr  described,  but  we  do  not  perceive  tn  it  any 
thing  rendering  it  superior  to  some  others  already  in  use* 

One  object  in  placing  the  chaotber  low  down  is'  to  avoid  danger 
from  frost;  the  water,  howei^er,  in  the  rising  main  ts  as  mach  expos- 
ed as  usual. 

Although  called  a  suction  and  lifting  pump,  it  is,  in  fact,  a  forcing 
pump. 

26.  For  an  improvement  on  the  mode  of  Applying  Rollers  for 
the  reduction  (^friction  in  aar/c*,  &c.,  as  first  patented  Janu- 
ary 27,  1830 ;  Isaac  Cooper,  Baltimore,  Maryland,  September  28. 

This  is  a.modification  of  Garnett's  friction  rollers.  Upon  the  end 
of  the  axle  of  a  rail-road  car,  a  plain  metallic  ring  is  to  be  placed. 
Friction  rollers  which  revolve  on  their  axes  surround  this  rin§,  ex- 
actly as  they  surround  a  gudgeon  on  Garnett's  plan,  as  this  ring  is 
in  reality  nothing  more  than  an  enlargement  of  the  gudgeons.  The 
outer  peripheries  of  these  rollers  press  against  a  semicircular  metallic 
arch  upon  the  frame  of  the  car.     The  claim  is  to  this  arrangement. 

This,  in  principle,  is  essentially  the  same  as  Garnett's  rollers,  al- 
though presented  under  an  arrangement  somewhat  different  from. his, 
but  not,  as  we  perceive,^  affording  any  advantage  over  the  old  form. 

27.  For  an  improvement  in  the  Application  of  the  Potoerqf 
Wind  to  Mills f  Factories,  Boats,  or  Vessels,  Pumps,  and  all  kinds 
of  Machinery;  John  Y.  Van  Tuyl,  Rahway,  Essex  county.  New 
Jersey,  September  28.  . 

This  wind  wheel  is  to  revolve  horizontally,  bein^  sustained  and 
balanced  on  a  shaft  passing  up  through  its  centre  into  a  cavity  on 
the  upper  side  of  it.  Its  periphery  is  surrounded  with  buckets  some- 
thing like  those  of  a  water  wheel,  but .  pointing,  as  radii,  to  the 
centre.  The  wind  is  to  be  made  to  act  upon  the  buckets  by 
means  of  what  are  called  funnels,  which  are  to  direct  it  upon  them 
obliquely.  To  form  these  funnels  two  rims  are  made  Hke  the  rims 
of  a  water  wheel;  their  interior  diameters  being  such  as  to  re- 
•eire  the  top  and  bottom  board  of  the  wind  wheel,  and  allow  it  i^ 


Digitized  by 


Google 


^/hmtrican  Patents  for  SipiembeTf  wtth  Semarki.    IW 

revohre  wHhio  then.  Pieces,  like  fioats  or  iMickets,  are  to  be  placed 
between  these  rimSf  the  same  in  width  and  number  as  those  in  the 
wind  whed}  ther  are  not,  however,  so  arranged  as  to  point  to  the 
centre,  but  stand  nearl  j  at  right  aneles  to  the  buckets  of  the  wind 
wheel.  Hie  eater  rim  thus  made  forms  the  funnels  through  which 
the  wind  is  to  blow  upon  the  wind  wheel;  a  certain  number  of  the 
funnels  receiTing  and  directing  it  on  to  the  floats,  whatever  may  be 
Its  direction. 

There  are  to  be  doors  to  the  openings  of  the  funnels,  in  order  to 
close  aoj  number  of  them  when  the  wind  is  too  powerfuK  The  claim 
is  to  the  improved  manner  of  applying  wind  as  described. 

The  specification  is  very  far  from  being  clear,  and  the  drawing* 
although  well  executed,  is  without  written  references,  and  does  not 
represent  some  of  (lie  parts  described^  we  think,  however,  that  we 
have  not  mistaken  the  views  of  the  patentee,  although  we  are  very 
far  from  entertaining  the  same  hopes  upon  the  subject  which  have 
been  his  prompters;  we  anticipate  but  little  advantage  from  the  use 
of  his  invention.  The  proposition  of  applying  the  said  wind  wheel 
to  boats,  and  other  vessels,  is  most  absurd,  as  all  the  power  which 
goes  to  move  the  wheel  will  be  expended  without  produciog  any  ao« 
tioB  upon  the  boat  Should  the  wiod  be  ahead,  the  boat  will  go 
astern  with  a  little  less  rapidity  than  it  would  were  the  wheel  locked 
fast;  aad  should  the  wind  be  fair,  the  greatest  advantage  will  be 
taken  of  the  wheel  bv  preventing  its  revolution  altogether,  and  al- 
lowing it  to  act  merely  as  a  sail,  although  it  will  be  one  of  a  very  in^ 
ferior  kind. 


2B.  For  a  mode  of  Consiructing  Mill  Stonu^  for  grin<fing 
nprain,  hulling  clover  seed,  &c. ;  Benjamin  Myers,  Chambersbnrg, 
Franklin  county,  Pennsylvania,  September  38. 

The  lower  stone,  which  is  about  two  feet  in  diameter  at  the  bottom, 
is  to  be  the  runner;  its  shape  is  conical,  the  side^  formins  an  angle 
of  about  fifty-five  degrees,  until  they  are  about  nine  inches  in  width, 
when  they  pass  to  ah  apex  at  an  angle  of  twenty  de^ees.  The 
bed  stone,  which  is  supported  upon  a  frame  above  the  runner,  is  hot- 
lowed  to  receive  it,  and  has  an  eye  through  its  centre;  this  stone  may 
be  six  inches  more  in  diameter  than  the  runner,  and  about  fourteen 
inchea  thick. 

The  claim  is  to  the  form  of  the  bed  stone  and  runner. 


29.  For  an  improved  CAatr,  or  Hospital  Btdstectd;  WilUams 
WooUey,  ci^  of  New  York,  September  28. 

A  narrow  bedstead  is  to  be  made  in  the  form  of  the  four  post  bed- 
nCead,  bnt  so  constructed  as  to  he  capable  of  bein^  readily  converted 
into  an  easy  chair.  The  b9ttom  is  to  be  divided  inte  three  parts,  the 
centre  one  <»f  which  is  to  be  stationary,  but  the  upper  part  is  capable 
of  beta^  raised  hy  a  crank  and  puUejrs  so  as  to  form  the  back  of  the 
chair,  whilst  the  lower,  or  foot  part,  is  capable  cff  being  let  down  io 
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form  the  front  of  the  chairi  a»  it  maj  then  stand  at  right  angles  with 
the  stationarj  part,  which  now  forms  the  seat. 

There  are  contrivances  which. answer  as  arms  to  the  chair, and 
some  other  appendases  not  requiring  particular  notice.  There  is  no 
claim  made  to  anj  of  the  parts  described,  which  appears  to  us  to  be  a 
serious  omission,  as  bedsteads,  or  couches,  have  been  constructed 
which  are  capable  of  being  raised  and  lowered,  much  in  the  manner 
of  that  before  us,  and  we  ought,  therefore,  to  have  been  informed  what 
is  new  in  it. 


30.  For  an  Economical  Baker  and  Roaster;  Philip  Wilooz, 
Springfield,  Hampden  county,  Massachusetts,  September  28. 

The  action  of  this  apparatus,  and  indeed  its  whole  construction,  so 
nearly  resembles  the  ordinary  tin  kitchen,  as  to  need  but  little  de- 
scription. The  upper  part  is  to  be  of  sheet  tin,  arched,  to  reflect  the 
heat  Moveable  sneets  of  tin  are  to  be  placed  below  the  meat,  sloping 
from  the  front  towards  the  back  at  an  angle  of  forty-five  degrees. 

'31.  For  Self-guiding  and  accommodating  Cora  for  Rail- 
tOMs;  Levin  Clark,  Baltimore,  Maryland,  September  28. 

To  this  car  there  are  to  be  six  wheels;  the  two  fore  wheels  are  at- 
tached to  a  frame  separate  from  the  main  frame  of  the  car,  and  ca- 
pable of  varying  its  airection  so  as  to  allow  the  wheels  to  deviate  and 
adapt  themselves  to  any  curve.  From  this  frame  a  connecting  bar 
leads  back  to  the  axle  of  the  next  pair  of  wheels,  and  the  apparatus  is 
so  arranged  as  to  change  the  direction  of  these  so  far  as  to  cause  the 
three'Vheels  on  either  side  to  run  upon  the  required  curve.  The 
particular  arrangement  by  which  it  is  proposed  to  effect  this  object 
cannot  be  described  without  drawings.  The  locomotive  engine  is  to 
be  provided  with  two  cylinders,  each  of  which  is  to  operate  upon  one 
of  the  remaining  pair  of  wheels  through  the  medium  of  distinct 
cranks.  It  is  intended  by  this  means  to  give  different  velocities  to 
these  wheels,  corresponding  to  the  curves  over  which  they  are  to  pass. 
How  this  is  to  be  effectea  with  the  necessary  precision  we  are  not 
informed,  and  cannot  tell.  The  steam  engine  is  a  very  manageable 
instrument,  but,  we  apprehend,  not  so  perfectly  controllable  as  this 
proposition  would  indicate. 

The  claim  is  to  *Uhe  principle  of  working  two  cylinders  with  one 
head  ofateam^  and  the  principle  embraced  in  the  coupling  or  gear- 
i^g9  hy  which  the  wheels  will  arrange  themselves  on  the  different 
radii  of  the  tracks." 


32.  For  the  application  of  Horse  and  other  Animal  Power, 
to  move  Machinery;  George  Page,  Keene,  Cheshire  county,  New 
Hampshire,  September  28. 

There  may  be  something  very  new  in  this  horse  power  machine, 
but  we  have  not  yet  found  it  out  An  endless  band  is  to  pass  over 
two  cylinders  placed  at  a  proper  distance  from  each  other  to  allow 
the  upper  side  of  the  band  to  form  an  inclined  plane  upon  which  a 
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bone  may  walk.  The  band  roaj  be  made  of  stoot  leather,  and  be 
covered  with  slats  of  wood  bolted  to  it.  Proper  friction  wheels  sas- 
tain  the  slats,  or  floor,  and  run  upon  iron  wajs. 

The  claim  is  to  the  **  application  of  horse  power  to  move  machinerjr 
for  sawing  wood,  propelling  boats,  &c.  &c.  bj  an  inclined  band  ope- 
rating in  the  manner  above  described. 

38.  For  a  Grist  Mill;  Ezra  Brees,  Kingston,  Luzerne  county, 
Pennsylvania,  September  28. 

The  claims  made  bj  the  patentee  of  this  portable  grist  mill,  ar^  to 
the  running  of  small  stones  about  400  revolutions  in  a  minute,  with- 
out pressure  or  artificial  weight;  the  mode  of  preventing  their  heat- 
ing; the  manner  in  which  the  spindle,  balance  rine,  and  driver  are 
made,  &c  &c. 

The  particulars  claimed  are  not  clearly  described,  or  plainly 
^own  in  the  drawing;  enpogh,  however,  is  seen  to  prove  that  some 
of  the  points  suppos^  to  be  new,  are  not  entitled  to  this  character. 

34.  For  Machinery  for  Cutting  and  Punching  Iron  and 
•  Steel;  Jedediah  Richards^  Elbridge,  Onondaga  county^  New 
^ork,  September  28. 

A  bar  of  iron  is  bent  round  like  spring  shears,  and  one  side  of 
this  bar  is  to  be  fastened  to  a  bed  piece  of  stout  wood.  The  die 
against  which  the  cutter  or  punch  acts  is  fixed  upon  the  lower  side 
of  the  bar,  near  its  end,  and  the  cutter,  or  punch,  is  fastened  to  the 
other  end  above  the  die.  A  lever,  with  a  long  arm,  is  secured  by 
straps,  or  cheeks,  of  iron,  so  as  to  act  upon  the  two  ends  of  the  bent 
bar,  and  this  lever,  when  depressed,  forces  the  punch  or  cutter  down 
by  the  power  of  its  short  arm.  The  bow  of  the  bent  bar  serves  as  a 
spring  to  raise  the  punch,  or  cutter,  when  the  power  is  taken  off. 

There  is  no  claim  made,  nor  do  we  perceive  any  thing  upon  which 
one  could  be  fairly  founded,  excepting  it  be  the  mere  bend  in  the 
bar  acting  as  a  spring;  this  arrangement  is  probably  new. 


35w  For  an  improvement  in  the  He-acting  Steam  Engine;  A^' 
"brose  Foster,  Brutus,  Cayuga  county,  and  William  Avery,  Sali- 
na,  Onondaga  county,  New  York,  September  28. 

Id  this  engine,  the  steam  is  to  issue  from  the  opposite  sides  of  re- 
volving arms,  as  the  water  does  from  the  rotary  trunk  of  Barker's 
mill..  The  oldest  steam  engine  known,  that  of  Hero  of  Greece,  acted 
upon  this  same  principle;  and  numerous  others  have  been  construct- 
ed in  modern  times,  which  were  to  operate  in  this  way!  The  present 
gatentees  do  not  pretend  to  be  the  inventors  of  this  kind  of  engine, 
at  to  have  devised  such  improvements  as  they  believe  will  render 
it  more  efficient  than  it  has  hitherto  been. 

It  is  intended  that  the  arms  shall  revolve  within  a  drum  or  case; 
from  this  a  tube  is  to  conduct  oflf  the  steam,  a  portion  of  which, 
when  condensed,  will  serve,  in  part,  to  supply  the  boiler.  The  im- 
provement relied  on  by  the  patentees  consists  in  making  the  revolv- 
ing tubes  flat,  instead  of  round,  that  they  may  be  subjected  to  but 
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little  resistance  from  the  atsMsphere.  Tbey  say  that  **  in  an  en- 
l^ne  which  we  have  in  actual  operation,  the  arms  are  each  twenty 
inches  in  length.  The  width  or  the  arms  at  the  centre  is  about  six 
inches,  and  at  the  ends  about  two  inches  and  a  half.  In,  depth,  or 
thickness,  they  are  about  one  inch  and  a  half  near  the  centre,  and 
about  three-fourths  near  the  end.  The  size-  of  the  holes  through 
which  the  steam  escapes,  is  about  one-fourth  by  one-eighth.  The 
holes  are  so  perforated  that  the  steam  shall  issue  at  right  angles  with 
the  shaft." 

*^  We  find  it  to  be  a  point  of  great  importance  to  give  such  a  form 
to  the  revolvioff  arms  as  shall  subject  tnem  to  the  least  possible  re« 
sistauco  from  the  airj  we,  therefore,  instead  of  making  them  in  the 
form  of  round  tubes,  which  has  been  heretofore  done,  give  to  them 
the  form  which  results  from  making  each  half  of  the  arm  a  segment 
of  a  large  circle)  so  tliat  when  the  two  halves  are  united,  the  edges 
of  the  tube  present  acute  angles.  The  tubes,  however,  may  bemMo 
elliptical,  or  oval,  and  the  same  end  will  be  in  a  great  measure  at- 
tained. We  use  any  number  of  such  arms  on  the  same  shaft,  as  we 
may  find  best  adapted  to  our  purpose." 

^^  We  do  not  claim  to  be  the  inventors  of  the  reacting  steam  en-  . 
^ine,  nor  of  the  case,  or  druin,  within  which  we  intend  the  arms  shal^ 
in  general  revolve;  but  what  we  claim  as  ouc  invention  is  simply  the 
giving  the  oblate  or  flat  form  to  the  revolving  arm^,  so  that  in  pro- 
portion to  their  capacity  they  shall  experience  much  less  resistance 
from  the  air  than  that  to  which  they  have  been  heretofore  subjected, 
thereby  obtaining  a  greatly  increased  power." 

We  have  been  induced  to  give  more  room  to  the  notice  of  this  en- 

ijine  than  we  should  otherwise  have  done  in  consequence  of  the  in* 
ormation  contained  in  a  letter  recently  received  from  one  of  the 
patentees,  that  it  had  been  in  cgntinued  use  ever  since  the  issuing  of 
the  patent,  in  a  factory  owned  by  him,  a|id  had  fully  justified  all  his 
anticipations. 


36.  For  an  improvement  in  the  •Apparatus  for  Distilling 
Spirituous  Liquors;  Lemuel  Wellman  Wright,  a  citizen  of  the 
United  States,  now  residing  in  London,  England,  September  28w 

This  apparatus  consists  pnncinally  of  an  alembic,  a  rectifying  cia- 
tern,  and  a  refrigeratory,  each  of  them  havine  something  peculiar  in 
its  construction.  In  the  body  of  the  still  there  is  to  ^  a  plate  of 
copper  which  may  be  fifty  feet  long,  and  a  foot  wide/ bent  into  a  hell- 
cal  form,  like  the  main  spring  of  a  watch,  which  is  to  be  fixed  up- 
right on  thel>ottom  of  the  still,  forming  a  spiral  channel  from  Its 
centre  to  its  sides.  The  li(|uid  to  be  distilled  falls  in  a  continued 
stream  into  the  centre  of  this  coil,  and  in  its  circuitous  rout  to  the 
discharge  cock,  is  to  be  deprived  of  all  its  alcohol.  Instead  of  a 
spiral,  the  plate  may  be  bent  in  a  zigzag,  or  other,  manner. 

The  wine,  or  wash  cistern,  is  fixed  above  the  rectifier,  and  the 
liquid  passes  from  one  to  the  other  through  a  reftulating  cock,  and 
Mis  upon  a  copper  tray-like  shelf,  perforated  with  holes,  and  through 


Digitized  by 


Googk 


American  PaienU/or  Sepiembtt^  with  Remarks.     ItS 

these  it  |Mttie«9  id  a  fine  spray,  on  to  successive  sheliM^,  in  a  similar 
nann^r.  The  vapour  from  the  still  pisses  into  this  rectifier,  and  not 
only  heats  the  wash,  but  subjects  it  to  a  steam  distillation.  The  va< 
pour  which  is  thusiormed  escapes  through  a  tube  into  the  refrigera- 
tor, where  it  is  condensed. 

A  self-regulating  apparatus  is  employed  to  govern  the  admission 
of  the  wash,  and  the  temperature  of  the  rectifier;  this  regulator  ope* 
rates  upon  the  principle  described  in  Mr.  Wrights  patent  fof  a 
<«  beat  governor,''  of  which  we  gave  some  account  in  the  last  number, 
p.  110. 

The  patentee  states  that  he  does  not  claim  any  of  the  known  me- 
chanicsJ  parts  described  by  him,  separately,  but  the  combined  and 
improved  arrangement  as  set  forth  in  his  specification. 

87.  For  Rendering  Tin  Plate  more  durable  when  used  for 
various  purposes^  by  Coating  it  with  Lead;  Joseph  M.  Tru- 
man, city  of  Philadelphia,  September  29. 

(See  specification.) 

m.  For  a  Machine  for  the  Manufacture  cf  Barrels,  Tubs, 
and  other  Cooper's  ware ;  John  Cole,  of  Belpree,  Washington 
county,  and  Samuel  Miller,  of  Athens,  Athens  county,  Ohio,  Sep- 
tember 29. 

This  machine  is  intended  to  perform  the  various  operations  of 
shaving  the  staves  and  hoops*  jointing  the  staves,  turning  and  dow- 
elling^the  head^  dressing  the  ends  of  barrels,  cutting  the  croes^  and 
facing  the  heading. 

Any  adequate  power  is  to  be  applied  to  give  motion  to  the  ma- 
chinery, through  the  intervention  of  coa;  wheels,  drums,  and  other 
gearing.  Three  are  io  be  fixed  cutters  through  which  the  staves,  or 
hoops,  .are  io  be  forced  by  rollers.  The  jointing  is  to  be  effected  by 
means  of  a  knife,  somewhat  in  the  shape  of  a  V,  but  wUh  a  much  more 
obtruse  angles  this  knife  is  to  be  bent  into  the  proper  curve,  and  fixed 
across  a  frame  working  in  cheeks  like  a  saw  frame;  the  stave  is  to  be 
held  down  upon  a  suitable  bed  piece,  and  is  then  jointed  by  the  de- 
scent of  this  knife,  which  must  be  equal  in  length  to  that  of  the  stave. 
Such  a  knife,  applied  to  the  same  purpose,  formed  a  principal  feature 
in  a  patent  noticed  by  us  a  few  months  since.  -  The  part  for  shaping 
the  heads,  is  a  kind  of  lathe;  and  the  dressing  the  ends  of  the  barrei| 
and  forming  the  croes,  is  also  effected  by  revolving  cutters. 

The  claim  is  to  ^*  the  above  described  machine,"  which  would  be 
very  well  was  it  new  in  all  its  parts,  but  this  is  not  the  case. 

39.  For  an  improvement  in  the  Bark  Mill;  Charles  H.  Green 
and  Richard  MontgoDiery,  Sangerfield,  Oneida  county,  New  York, 
Sc»tember90. 

The  general  constructimi  of  this  iniU  is  that  of  the  cast  iron  bark 
Bills  most  eommonly  used.  The  improvements  claimed  are  princi* 
paily  in  the  knives  and  ridges  for  breaking  the  bark;  to  these,  such 

i 


Digitized  by 


Googk 


174  MAftviir^s  Excavating' Scraper. 

a  form  is  given  as  the  patentee  thinks  will  be  most  effectual  In  at- 
taining the  end  proposed.  Besides  the  particular  formation  of  the 
parts  mentioned,  they  also  claim  the  *^  constructing  the  hopper  and 
its  several  apartments  and  partitions  Entire,  and  ofcast  iron."  Bj 
the  hopper,  in  this  case,  is  meant  the  exterior  stationary  box,  or 
body  of  the  machine,  which  has  often  been  made  **  entire  and  of 
cast  iron.'' 


Sfecificatioks  of  American  Patents. 
Specification  rf  a  patent  for  an  ExcavcUing  Scrajier^  being  an  im- 
provement on  the  common  acraper  used  for  removing  earth.  Grant- 
ed  to  Dudley  Marvin,  of  CanandaiguOi  Ontario  county^  New 
Tork^  September  2,  18S1. 


To  all  whom  it  may  concern,  be  it  known,  that  I,  Dudley  Mar- 
vin, have  invented  an  improvement  in  the  scraper  used  for  the  re- 
moval of  earth,  for  various  purposes,  which  I  denominate  the  ^^-exca- 
vating scraper,"  and  that  the  following  is-a  full  and  exact  description 
of  my  said  invention. 

Instead  of  the  straight,  cutting  edge  of  the  scraper,  I  substitute 
any  convenient  number  of  cutting  shares,  or  points,  as  shown  in  the 
accompanying  drawing.  These  may  be  of  cast  or  of  wrought  iron, 
or  of  iron  and  steel;  I  prefer  cast  iron,  however,  as  being  the  most 
economical.  The  sides  of  my  scraper  are  armed  with  plates,  or  cut- 
ters of  metal,  which  are  brought  out  to  a  point  corresponding  with 
the  .shares,  or  cutters,  before  named,  and  are  so  formed  on  their 
edges  as  to  cut  and  clear  the  earth,  in  the  most  perfect  manner.  The 
body  of  the  scraper  I  in  general  make  of  wood,  m  the  usual  manner, 
but  I  give  a  greater  height  to  the  sides  and  back  than  is  ordinarily 
given,  as  it  will  carry  a  much  greater  load  than  the  common  scraper. 
In  order  to  strengthen  the  wood,  and  to  provide  firm  attachments  for 
the  cutting  points,  and  runners  upon  which  the  scraper  will  advance 
with  facility,  I  generally  pass  bars  of  iron  across,  both  at  the  front 
and  rear,  whilst  other  bars,  serving  as  runners,  pass  not  only  under  the 
sides  of  the  scraper,  but  may  also  extend  from  front  to  rear,  from 
each  of  the  cutting  shares,  or  points.  To  these  bars  the  points  are 
attached  by  screw  bolts,  the  heads  of  which  aro  countersunk,  and 
the  nuts  received  in  excavation^  prepared  for  the  purpose,  and  there- 
fore offering  no  resistance  to  the  sliding  of  the  scraper. 
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With  an  instrument  of  this  description,  earth  may  be  excavated 
and  remoTed,  without  the  necessity  ot  first  ploughing  the  ground,  the 
animal  by  which  it  is  drawn,  walks,  conseqnenUy,  upon  firm  ground, 
and  the  whole  business  is  greatly  facilitated. 

VThat  I  claim  as  my  invention,  and  for  which  I  ask  a  patent,  is  the 
employment  of  cutting  shares,  or  points,  with  the  sides  to  correspond 
with  them,  operating  upon  the  principle  herein  set  forth  and  speci- 
fied. 

Dudley  Marvin. 


Specification  of  a  patent  for  an  Inclined  Plane  Excavator^  for  excavate 
ing  and  removing  earth.  Granted  to  Dudley  Marvin,  of  Canon' 
dmgua  OntartOyCOttnty^  New  Fork,  September  2,  1831. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Dudley  Mar- 
vin, have  invented  a  new  apparatus  for  the  purpose  of  excavating 
and  removing  earth,  which  I  denominate  the  inclined  plane  excava- 
tor, and  that  the  following  is  a  full  and  exact  description  thereof^  re- 
ference bein^  bad  to  the  accompanying  drawings  wnich  make  a  part 
of  this  specification. 

The  carriage  part  of  the  apparatus  need  not  be  particularly  describ- 
ed, as  it  differs  from  such  as  are  in  use  in  those  points  only  which 
adapt  it  to  the  machinery  for  excavating  and  loading,  to  be  presently 
described.  The  main  principles  upon  which  the  operation  of  this 
machine  depends,  is  the  employment  of  an  excavator  of  a  particular 
construction,  to  plough,  or  break  up,  the  ground,  and  the  raising 
and  deliverine^it  into  the  car  when  thus  broken,  by  means  of  an  in- 
clined plane  formed  by  an  endless  apron,  or  aprons,  kept  in  motion 
by  a  revolving  roller,  or  drum. 

^g'    1-  D 


Fig.  1,  in  the  drawings,  is  a  perspective  view  of  the  machine;  and 
Fig.  2  is  a  plan  of  the  same,  or  rather  of  such  parts  as  are  required 
to  be  shown.  A,  is  the  excavator,  or  plough,  for  breaking  up  the 
gronndj  it  is  nsnally  made  of  cast  iron.  The  front  or  cutting  edge 
of  it  is  generally  formed  of  pointed  teeth,  or  shares,  B,  B,  Figs.  I 
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mnd  2.  The  edges  may,  however,  be  made  itnight,  er  etherwite. 
Its  uoder  part,  or  sole,  lies  on  the  gronod,  like  a  riiovel,  and  it  haa 
sides  rising  fnun  it  at  right  angles,  or  nearly  so,  as  seen  at  C. 


When  the  carriage  is  drawn  forward,  the  plough,  or  excavator,  is 
allowed  to  enter  the  ground  to  the  required  depth,  this  bein^  regu- 
lated bj  the  lever  D^  or  bj  an^jr  suitable  contrivance  producing  the 
same  eflfect  The  earth  is  delivered  from  the  excayator,  on  to  an 
endless  apron,  or  endless  aprons,  at  fi,  F.  In  the  drawing,  one  of 
these  aprons,  E,  is  made  narrow  to  receive  the  earth  immedtatelj 
from  the  excavator;  this,  at  its  lower  end,  passes  over  a  roller  ap- 
propriated to  itself,  immediately  under  the  rear  of  the  excavator  as 
it  rises  from  the  sole,  forming  a  commencement  of  the  inclined  plane. 
By  this  apron  it  is  conducted  up  between  the  cheeks,  or  sides,  of  the 
excavator.  The  wider  apron,  F,  when  two  are  used,  passes,  at  its 
lower  end,  round  a  roller  extending  across  the  inclined. plane  which 
It  forms,  and  running  in  the  cheeks  G,  G.  At  the  npper  end  of  the 
inclined  plane,  there  is  a  drum,  or  cylinder,  H,  over  which  both  the 
aprons  pass,  and  from  which  they  receive  their  motion. 

The  drum,  or  cylinder,  above  named,  is  made  to  revolve  by  a  gear- 
ing connecting  it  with  one  of  the  hind  wheels  of  the  carriage.  This 
may  be  effected  in  various  ways,  one  of  which  is  shown  in  the  draw- 
ings. I,  is  an  iron  cog  wheel  attached  to  the  inner  end  of  the  hub» 
or  nave,  of  the  hind  wheel,  and  turning  with  it.  J,  is  a  pinion  driven 
by  the  cog  wheel,  and  having  on  its  uiaft  the  wheel  K,  a  strap,  or 
band,  from  which  causes  the  drum,  H,  to  revolve  and  to  carry  the 
endless  aprons  upon  it.  These  wheels  and  whirls  bear  such  pro- 
portbns  to  each  other,  as  shall  give  to  the  aprons  a  motion  corre- 
sponding with  that  of  the  carriage,  forward.  The  endless  aprons  are 
supported  by  a  sufficient  number  of  rollers  under  them,  turning  on 
gudgeons  on  the  cheeks  G,  G. 

N,  is  the  body  of  the  car,  into  which  the  earth  falls  from  the  end- 
less aprons,  lliis  may  be  so  constructed  that,  when  loaded,  it  may 
be  removed  on  separate  wheels,  arui  have  its  place  supplied  by  an- 
other car.  I  do  not  claim  any  particular  mode  of  doii^;  this,  as  it 
may  be  effected  in  various  ways;  nor  do  I  think  it  necessary  to  ex* 
hibit,  or  describe,  those  parts  which  are  of  minor  importancei  as  every 
workoian  would  vary  these  according  to  hie  own  judgment  orhncj. 

The  iftelined  plane  is  hieged  to  the  oarriage  t»  allow  it  to  rise  and 
fall  by  the  action  of  the  lever  D.  In  the  stmp  of  the  hinge  fosteoed 
to  the  cheeks  of  the  inctioed  plane,  I  iMoally  wake  aMs  ifi  wfaich  the 
screw  bolts  are  allowed  to  slide,  for  the  purpose  of  tightening  the 
aproiis  when  requisite. 
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Fi^.  3,  is  the  inside  of  one  of  the  cheeks;  it  has  through  it  a  slot,  or 
mortise,  there  being  a  corresponding  one  on  the  opposite  cheek.  Into 
these  slots,  pass  iron  pins,  projecting  laterallj  from  straps  of  iron 
attached  firmly  to  the  lower  end  of  the  wooden  cheeks  of  the  inclin- 
ed plane.  The  plaj  allowed  bj  these  slots,  admits  of  a  free  motion 
of  tne  plough  to  a  certain  extent,  either  up,  or  down,  or  longitudi- 
nallj.  It  can,  consequently,  be  depressed,  according  to  the  depth  of 
hold  which  it  is  intended  to  take  in  tne  ground,  or  raised,  until  checked 
in  a  way  to  be  presently  described.  The  plouf^h,  by  this  mode  of  at- 
tachment, adapts  itself  also  to  its  varying  position  in  the  draft. 

/xg.  3.  Fig.  4, 

Vig.  4,  is  the  outside  of  one  of  the  cheeks.  To  this  is  attached  a 
strap,  or  stop,  P,  by  means  of  screw  bolts  Q,  Q,  or  otherwise.  When 
the  plough  is  raised  by  means  of  the  lever  D,  the  end  of  the  strap  is 
brought  mto  contact  with  the  iron  bar  R,  when  a  further  action  upon 
the  lever  will  raise  both  the  plough  and  the  inclined  plane. 

S,  Figs.  1  and  4,  is  a  piece  of  sheet  metal,  playing  freely  around 
a  bolt  seen  in  Fig.  4;  there  being  provision  made  between  the  strap 
P,  and  the  cheek  for  that  purpose.  This,  or  rather  these  pieces  of 
metal,  serve  to  guide  the  earth  as  it  passes  from  the  elevated  part,  at 
the  rear  of  the  plough,  until  it  arrives,  or  is  delivered,  on  to  the  wide 
apron.  Its  rising  and  falling  freely,  prevents  it  from  being  affected 
by  the  varying  inclinations  of  the  plough,  and  allows  its  lower  edse 
always  to  remain  in  contact,  or  nearly  so,  with  the  apron.  The  ends 
of  these  plates  are  seen  at  S,  S,  Fig.  2. 

I  have  herein  described  the  general  construction  of  this  machine, 
and  have  pointed  oat  various  particulars  in  the  arrangement  of  some 
of  its  parts  without  intending,  even  where  they  are  new,  to  claim  them 
as  making  any  part  of  my  invention,  as  the  same  end  may  be  attain- 
ed in  other  ways,  without  altering  the  main  principle  upon  which  the 
action  of  my  inclined  plane  excavator  depends. 

It  will  be  seen  that  the  above  principle  is  applicable  to  the  forma- 
tion of  trenches  for  the  foundation  of  raiUroads,  and  also  to  the  dig- 
ging of  ditches;  the  principal  alteration  necessary  in  these  cases, 
bein^  the  constructing  of  the  apparatus  in  such  a  way  that  the  ploufh 
and  inclined  plane  may  descend  to  the  required  depth  below  the 
eround  on  which  the  wheels  rest.  I  also  contemplate  the  usin^  it 
for  the  dee|>ening  of  harbours,  canals,  and  other  waters;  in  which 
case,  a  boat,  scow,  or  other  suitable  vessel,  may  be  substituted  for 
the  wagon,  or  carriage,  on  land*;  the  requisite  power  may  be  obtain- 
ed from  a  steam  engine,  or  other  means,  according  to  the  nature  of 
the  labour  to  be  performed. 

In  applying  it  to  the  digging  of  ditches,  or  trenches,  the  apparatus 
may  be  so  modified  that,  instead  of  loading  the  earth  into  a  cart,  it 
may  be  thrown  on  either  side  of  the  trench,  or  ditdh,  when  it  is  de- 
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sired  to  form  a  Imnk.  Every  competent  machinist  will  at  once  per- 
ceive that  practical  modes  of  effecting  these  ends  are  easil  j  devised, 
and  that  thej  maj  be  modified  in  varioos  wajs,  whilst  the  principle 
of  elevating  bj  the  inclined  plane,  is  still  preserved. 

What  I  claim  as  new,  and  for  which  I  ask  a  patent,  is  the  deliver- 
ing the  earth  from  the  plough,  or  excavator,  as  above  described,  on 
to  an  endless  revolving  apron,  or  aprons,  forming  an  inclined  plane; 
and  by  such  apron,  or  aprons,  to  carry  the  earth  up  so  that  it  may  be 
delivered  into  a  car,  or  other  convenient  receptacle,  or  deposit  it  apon 
the  ground  upon  the  principle  hereinbefore  described;  that  is,  by  the 
use  of  the  said  revolving  endless -aprons. 

Dudley  Marvin. 


S^l^edficalion  of  apatenifor  an  improvement  in  IVater  PFheeU.  Granl- 
ed  to  JoBL  Eastman,  Bothy  Chrqfton  county^  New  Hampehirey  Sqh 
temberOBy  1831. 

(wrrH  A  GOPPERFLATE.) 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Joel  Eastman, 
have  invented  a  new  and  useful  improvement  in  the  construction  of 
water  wheels,  and  the  application  of  water  thereto,  and  that  the  fol- 
lowing is  a  correct  description  thereof. 

To  a  vertical  or  horizontal  shaft  I  attach  two  or  more  floats  made 
of  wood  or  iron,  their  proper  proportions  being  about  two  feet  long 
and  one  foot  wide,  making  a  wheel  four  feet  in  diameter  and  oae 
foot  long.  This  wheel  is  enclosed  in  a  tight  curve  or  case,  fitting 
the  wheel  closely,  and  making  part  of  a  close  trunk,  or  penstock, 
extending  from  the  flume  into  the  dead  water  at  the  bottom  of  the 
fall. 

Should  the  necessary  power  and  motion  require  it,  two  or  more 
wheels  may  be  attached  to^the  same  shaft,  each  wheel  having  its  water 
conveyed  to  and  from  it  separate  from  the  others.  For  a  vertical  shaft 
there  should  be  a  penstock  or  close  trunk,  extending  as  high  as  the 
opening  for  the  escape  of  the  water  from  the  upper  wheel,  and  into 
ihe  water  at  the  bottom  of  the  fall,  into  which  penstock  the  water 
passes  through  an  opening  from  each  wheel,  each  opening  beins  not 
less  than  five  times  as  large  as  that  by  which  the  water  is  admitted 
into  the  wheels. 

What  I  claim  as  my  invention  is  a  water  wheel,  or  wheels,  con- 
structed in  the  manner  above  described,  being  enclosed  in  a  case, 
the  case  being  connected  with,  and  forming  part  of,  a  tight  penstock, 
or  flume,  extending  the  whole  heiglit  of  the  fall,  and  the  application 
of  water  to  the  wheel  in  the  manner  explained,  however  tne  same 
may  be  varied  in  practice. 

JosL  Eastman. 

Explanation  of  the  Drawings.   (Plate  3. ) 
Fig.  1,  is  a  bird's  eye  view  of  the  wheel  and  its  curve,  or  case,  with 
the  openings  for  the  admission  and^Kscharge  of  the  water;  the  top, 
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or  cover,  of  the  case  being  removed  for  the  purpose  of  showiog  its 
interior. 

A,  is  the  shaft  to  which  the  floats  are  attached. 

B,  B,  the  floats,  which,  in  width,  are  eqjuai  to  the  depth  of  the  case. 

C,  the  edge  of  the  curve,  or  case,  the  inside  of  which  is  not  a  cir- 
cle, but  is  so  formed  that  the  ends  of  the  floats  approach  more  nearlj 
to  it  as  tbej  pass  round  from  the  aperture  for  the  admission  of  water, 
and  almost  touch  it  when  thej  a^ain  arrive  at  it. 

D,  the  aperture  for  the  admission  of  water  on  to  the  wheel. 

E,  the  opening  through  the  bottom  of  the  case  into  the  descending 
trunk  through  which  the  water  escapes. 

F,  the  ^te  or  valve  to  regulate  the  flow  of  water  on  the  wheel. 
Fig.  2,  is  a  vertical  section  of  the  case,  a  part  of  the  trunk,  &c. 

A,  the  shaft,  passing  through  the  cover,  and  giving  motion  to  the 
machinery. 

B,  the  case,  or  cover,  the  dotted  lines  within  which  show  the 
floaU. 

C,  the  tube,  or  trunk,  through  which  water  is  admitted  on  to  the 
wheel. 

D,  the  eate,  or  valve. 

£,  the  descending  trunk,  extending  to  the  bottom  of  the  fall. 
F,  a  bar  across,  serving  as  a  step  to  the  shaft. 


SpuifiaUion  of  a  patent  for  rendering  Tin  Plate  more  durable  when 
ueed for  various  purposes. ,  Chranted  to  J osJtvn  M.  Truman,  city 
rfPkUaddphia,  September  29, 1831. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Joseph  M.  Tru- 
man, of  the  city  of  Philadelphia,  have  invented  a  method  of  render- 
ing tin  plate  more  applicable  to  various  uses  than  the  ordinary  man- 
ner of  employing  it  with  a  simple  coating  of  tin  upon  the  iron,  and 
that  the  following  is  a  full  ana  exact  description  of  my  said  inven- 
tion. 

The  purpose  which  I  have  id  view  is  to  preserve  the  iron  more 
effectually  from  rust,  and  consequently  to  render  the  plates  much 
more  durable  than  heretofore,  when  employed  for  the  covering  of 
roofs,  the  making  of  pipes,  gutters,  cisterns,  bathing  tubs,  and  va- 
rious other  articles.  In  order  to  attain  this  end,  I  cover  the  tin  plates 
with  a  coating  of  lead,  by  immersing  them  in  a  bath  of  that  metal  in 
a  state  o(  fusion.  For  most  purposes,  I  dip  the  plates  singly  into  the 
lead,  after  having  dusted  them  with  powdered  rosin,  or  any  other 
suitable  flux,  after  which  I  unite  them  together  in  the  usual  way. 

When  reqnired  for  gutters,  I  generally  groove  the  sheets  together, 
so  as  to  form  strips  of  convenient  length;  these  strips  are  then  pass- 
ed through  the  melted  lead;  immediately  from  the  bath  I  cause  the 
stnpfi  to  pass  between  one  or  more  pair  of  rollers,  which  rollers  may 
be  made  of  wood,  or  of  metal  covered  with  several  folds  of  cotton 
cloth,  or  other  yielding  substance:  these  rollers  I  keep  greased^with 
oii  or  tallow. 
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I  have  thus  described  the  mode  in  which  I  usually  effect  the  pro- 
posed object,  but  I  do  not  claim  the  particular  implements  or  me- 
thod employed  as  makins  anj  part  of  raj  invention;  but  what  I  do 
claim,  and  tor  which  I  ask  a  patent,  is  the  covering  of  tin  plate  with 
a  coating  of  lead,  and  applying  the  plates  so  coated  to  the  purposes 
hereinbefore  set  forth. 

Joseph  M.  Truman. 


ENGLISH  PATENTS. 

S^cifieaHon  of  the  patent  granted  to  Peregrine  Phillips,  Jr.  of 
Bristol^  in  the  county  of  Somersetshire^  Vinegar  Maker^  for  an 
improvement  in  manufacturing  Sulphuric  Add.  Dated  March  21, 
1831. 

To  all  to  whom  these  presents  shall  come,  &c.  &c.  Now  know  ye, 
that  in  compliance  with  the  said  proviso,  I,  the  said  Peregrine  Phil- 
lips, Jr.  do  hereby  declare  the  nature  of  my  said  improvements  is 
herein  set  forth  and  explained:  but  for  the  better  understanding  of 
the  subject,  I  shall  first  describe  the  present  mode  of  manufacturing 
sulphuric  acid;  next,  the  improvements  I  propose  to  effect;  and  then 
the  means  hj  which  those  improvements  are  effected.  Sulphuric  acid, 
or  oil  of  vitriol,  is  generally  manufactured  at  present  by  the  combus- 
tion of  sulphur,  or  brimstone,  and  saltpetre,  either  mixed  together 
and  placed  in  large  leaded  chambers,  or  separately  in  ovens  connect- 
ed with  those  chambers,  into  which  chambers  more  or  less  of  atmo- 
spheric air  is  admitted;  the  sulphur  at  first  is  converted  by  the  com- 
bustion into  sulphurous  acid  gas,  and  then,  by  the  agency  of  nitrous 
gas,  unites  with  oxygen  from  the  atmospheric  air  in  the  chamber,  or 
from  that  liberated  from  the  saltpetre,  and  is  thus  converted  gradu- 
ally into  sulphuric  acid,  which  is  afterwards  absorbed  by  the  water 
which  covers  the  bottom  of  the  chamber. 

The  first  improvement  then  which  I  propose  to  effect,  is  an  instan- 
taneous union  of  the  sulphurous  acid  gas  with  the  oxygen  of  the  atmo- 
sphere, and  thereby  to  save  the  constant  expense  of  saltpetre, and  also 
the  great  outlay  of  capital  in  the  chambers  where  any  great  quantity 
of  sulphuric  acid  can  t>e  manufactured,  by  the  firadual  conversion  of 
the  sulphurous  acid  into  the  sulphuric  acid.  The  second  improve- 
ment I  propose  to  effect,  is  to  attain  a  more  perfect  condensation  of 
sulphuric  acid  when  made,  by  an  improved  mode  of  absorbing  the 
same. 

The  first  improvement  then,  namely,  the  instantaneous  union  of 
sulphurous  acia  with  the  oxygen  of  the  atmosphere,  I  effect  by  draw- 
ing them  in  proper  proportions  by  the  action  of  an  air  pump,  or  other 
mechanical  means,  through  an  ignited  tube,  or  tubes,  of  platina,  por- 
celain, or  anv  other  material  not  acted  on  when  heated,  by  the  sul- 
phurous acid  gas.  In  the  said  tube,  or  tubes,  I  place  fine  platina 
wire,  or  platina  in  any  finely  divided  state,  and  I  heat  them  to  a 
strong  yellow  heat,  and,  by  preference,  in  the  chamber  of  a  reverbe- 
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nitorj  furnace;  aad  I  do  affirm  that  sulphurous  acid  gas,  being  made 
to  pass  with  a  sufficient  supplj  of  atmospheric  air  through  tubes  as 
described,  properly  heated  and  managed,  will  be  instantly  converted 
into  sulphuric  acid  ^s,  which  will  be  rapidlj  absorbed  as  soon  as  it 
comes  in  contact  with  water.  The  sulpnurous  acid  gas  1  cause  to 
be  generated  by  the  combustion  of  sulphur  or  pyrites,  or  any  other 
metallic  sulphnret,  in  a  close  oven,  having  one  or  more  apertures  for 
the  admission  of  atmospheric  air,  and  another  aperture  leading  to,  or 
communicating  with,  the  aforesaid  tubes.  The  relative  profiortions 
of  sulphurous  gas  and  atmospheric  air  are  regulated  by  the  size  and 
working  of  the  air  pump,  which  must  pump  out  at  least  eighty-five 
cubic  feet  of  air  for  every  pound  avoirdupois  of  sulphur  consumed. 

Mj  second  improvement,  namely,  a  more  perfect  condensation  of 
the  sulphuric  acid  when  made,  I  effect  thus;  I  cause  a  chamber,  or 
chambers,  to  be  erected,  of  any  size  and  materials  that  may  be  thought 
convenient,  but  by  preference,  of  silicious  stone,  in  a  circular  form, 
and  about  eight  feet  in  diameter,  and  thirty  feet  hi^h:  this  I  cause  to 
be  lined,  nearly,  or  throughout,  with  lead,  to  be  filled  nearly  to  the 
top  with  silicious  pebbles,  or  any  substance  presenting  an  extensive 
surface,  and  not  acted  upon  by  the  sulphuric  acid.  Upon  the  peb- 
bles, or  other  substances,  I  place  a  sheet  of  lead  pierced  with  small 
holes,  for  the  better  distribution  of  the  liquor  to  be  hereafter  men- 
tioned. The  chamber  is  to  be  domed  over,  and  rendered  air  tight  on 
the  outside,  except  by  an  opening  on  the  top,  through  which  a  quan- 
tity of  water,  or  dilute  acid,  is  let  in  upon  the  pebbles  to  the  heieht 
of  about  fourteen  inches.  A  lead  pump  is  fixed  by  the  side  of  this 
chamber,  drawing  the  liquor  from  its  bottom,  and  emptying  its  con- 
tents into  a  lead  funnel,  placed  in  and  over  the  aforesaid  openine  in 
the  top  of  the  dome,  and  which  said  pump  is  kept  constantly  worked 
by  a  steam  engine,  or  any  other  power  that  may  be  preferred;  The 
pipe  of  the  funnel  must  be  of  such  a  size  as  always  to  keep  some 
liquor  in  the  funnel,  and  never  to  allow  any  air  to  pass  down  that 
way  into  the  chamber;  and  the  pump  must  throw  a  sufficient  quantity 
of  liquor  to  keep  all,  or  the  greater  part  of  the  pebbles  moistened.  A 
pipe,  leading  from  the  ignited  tube,  or  tubes,  after  passing  through 
some  water  for  the  purpose  of  cooline  it,  terminates  in  this  chamber, 
just  above  the  top  of  the  liquor,  whilst  another  pipe,  going  ofl:*  from 
the  top  of  the  chamber,  leads  to  the  air  pump,  so  that  all  the  air 
chareed  with  sulphuric  acid,  has  to  pass  through  the  bed  of  moistened 
pebbles,  which  have  a  constant  supply  of  water,  or  dilute  acid,  con- 
tinually passing  down  them. 

When  the  liquor  is  considered  sufficiently  charged,  or  when  it  will 
not  absorb  the  sulphuric  acid  gas,  which  ma^  be  Known  by  examin- 
ing the  air  discharged  from  the  air  pump,  it  is  to  be  drawn  off  by 
a  pipe  and  cock  in  the  bottom  of  the  chamber,  and  treated  in  the 
usoai  way. 

Ab/e.-»I  do  not  claim  a  right  to  any  mode  by  which  sulphur  or 
sulphurets  may  be  converted  directly  into  sulphuric  acid  by  the  ac- 
tion of  heat  or  otherwise,  if  such  method  ever  nas  been  or  ever  shall 
be  discovered;  but  1  claim  an  exclusive  right  to  any  plan  by  which 
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salpharoas  gas  and  atmospheric  air,  either  alone,  or  mixed  with  anj 
other  gas  or  gases,  shall  be  either  forced  or  drawn  \^j  an  air  pomp 
or  anjr  other  mechanical  means,  through  an  ignited  tuhe  or  tubes.  I 
also  claim  the  ezclusiTe  right  to  the  use  of  platina  in  anj  finely  di- 
rided  state,  for  the  purpiose  of  assisting  the  action  of  heat  in  combin- 
ins;  sulphurous  gas  with  oxjgen  in  the  manufacture  of  sulphuric  acid. 
I  likewise  claim  an  exclusive  right  to  every  mode  by  which  chambers 
used  in  the  manufacture  of  sulj^uric  acid,  can  be  chained  with  sili- 
cious  pebbles,  or  other  substances,  for  the  purpose  of  exposing  ex- 
tensive surfaces,  and  which  surfaces  can  be  either  constantly  or  oc- 
casionally moistened  by  the  liquor  pumped  or  drawn  from  below 
them.  [Bep.  Pat.  Inv. 


Specificaiion  of  the  patent  granted  to  Samuel  Seaward^  for  in^rove-' 
maita  in  (qtparatuBfor  economising  Steam^  cokdfor  other  purpoeea. 

To  all  to  whom  these  presents  shall  come,  &c.  &c.  Now  know  ye, 
that  in  compliance  with  tne  said  proviso,  I,  the  said  Samuel  Seaward, 
do  hereby  declare  that  my  improvement,  or  improvements,  in  appara- 
tus for  economising  steam,  and  for  other  purposes,  are  fully  ascer- 
tained and  described  as  follows,  reference  being  had  to  the  drawing 
hereunto  affixed. 


I  form  a  vessel,  Z,  of  iron,  or  other  suitable  material,  and  capa- 
ble of  withstanding  the  heat  of  the  steam  contained  in  the  boiler,  Y, 
and  of  resisting  the  pressure  of  the  atmosphere,  and  of  a  capacity  equal 
to  one-twentieth  of  the  water  chamber  of  the  boiler,or  thereabouts;  this 
vessel  I  call  a  receiver,  and  it  is  to  be  placed  on  the  said  boiler,  Y, 
as  shown  in  the  drawing,  or  any  where  near  the  boiler,  of  a  sufficient 
height,  that  any  fluid  contained  in  the  said  receiver,  will  descend  by 
its  own  gravity  into  the  steam  boiler.  To  this  vessel  I  attach  four 
cocks,  or  valves,  and  as  many  pipes,  in  the  following  order,  viz.  one 

1^  A,  from  the  top  of  the  vessel  Z,  to  the  steam  chamber  of  the  steam. 

Dtif  r;  one  pipe,  B,  from  the  bottom  of  the  said  receiver  Z,  to  the  water 
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chamber  of  boiler;  one  pipc»  C,  from  the  bottom  of  the  said  receiver 
to  the  water  oatside  the  8hip;  and  ooe  pipe,  D,  from  the  top  of  the 
said  receiver,  to  the  well,  or  lowest  part  of  the  ship,  in  which  the 
boiler  is  placed. 

The  first  operation  of  this  apparatus  for  the  effecting  the  saving  of 
fuel,  is  as  follows:— 'When  the  steam  is  so  high  as  to  raise  the  safety 
valves  and  escape,  either  in  consequence  of  the  engines  standing  still, 
or  the  too  great  quantity  of  fire,  the  cock  A  is  to  be  opened,  and  the 
receiver  Z  filled  with  steam,  the  air  rushing  out  by  a  small  cock  E 
placed  at  the  top.  The  receiver  being  full,  the  cock  A  is  to  be  shut' 
and  also  the  cock  E,  and  the  cock  G  opened)  the  steam  contained  in 
the  said  receiver  will,  by  this  operation,  be  condensed,  and  a  partial 
vacuum  thereby  be  formed;  the  water  will  then  rush  from  outside 
the  ship,  and  fill  the  receiver ;  the  cock  C  being  then  shut,  and  the 
cock  B  opened,  the  water  will  descend  slowly,  by  its  own  gravity, 
into  the  water  chamber  of  the  boiler;  and  this  can  be  accelerated  by 
again  opening  the  cock  A,  by  which  means  the  wtter  will  descend 
at  a  heat  not  much  below  that  of  boiling  water.  The  saving  of  fuel 
will  be  evident,  because  at  all  times,  the  boiler  may  le  completely 
filled,  and  the  water  itself  raised  to  a  high  temperature  )y  the  steam, 
which  would  otherwise  escape  at  the  safety  valves,  and  kcompletelv 
lost.  ^       ^ 

The  second  operation  is  that  of  pumping,  or  drawifr  the  water 
from  the  hold  of  the  ship.  To  effect  this,  the  cock  A  isagain  open- 
ed, and  the  receiver  thereby  filled  with  steam;  upon  closig  the  cock 
A,  the  cock  D  is  opened,  and  the  water  will  rush  up  fsm  the  hold 
of  the  ship,  and  fill  the  receiver;  the  cock  D  being  shut,  ad  the  cock 
C  opened,  the  water  contained  in  the  receiver  will  run  o^rboard  by 
opening  tlie  small  air  cock  E  in  the  top.  This  operatior^an  be  re- 
peated till  the  ship  is  perfectly  dry:  fifty  or  sixty  tons  o  water  per 
hour  can  be  discharged  with  great  facility  in  a  boat  of  1»0  horses' 
power,  by  simply  employing  the  spare  steam  while  the  eirines  are 
at  rest  ® 

4k  ^?'^/**^°f  described  my  improved  apparatus,  I  do  hereV  declare 
that  I  claim  the  same  when  applied  to  the  boilers  of  steao  engines 
employed  on  board  packet  boats,  and  other  vessels,  for  ecnomising 
steam,  and  for  the  other  purposes  hereinbefore  mentioned  but  not 
when  employed  for  any  other  purpose. 

Obatrvaiiona. 

The  adyanta^  to  be  gained  by  the  application  of  this  nparatus 

are  two-feldi^^r*/,  the  most  perfect  economization  of  the  fwl,  inas- 

much  as  all  the  steam  generated  in  the  boiler,  is  applied  isefullv; 

and,  *M»fi%,  the  application  of  the  steam  power  in  a  mo^  simple 

!l?iif-^''''*"l''?Ti  ^""^  }^^P^^^  of  pumping  or  dischaising  the 
bilge  water  out  of  the  hold  of  the  ship  or  vessel. 

Anyone  who  has  been  in  the  habit  of  witnessing  the  stean  vessels 
oo  the  Thames,  for  instance,  must  feel  satisfied  of  the  immmse  loss 
Of  steasB,  and,  consequently,  the  expenditure  of  fuel,  occastoned  by 
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the  ateam  roaring  oat  of  the  waste  pipes  in  the  abundant  manner  it 
is  accustomed  to  do,  previously  to  starting;,  while  running,  and  at  the 
end  of  the  voyage ;  for  it  must  be  borne  in  mind,  that  all  the  steam 
so  escaping  is  attended  with  actual  loss,  carrying  with  it  a  great  por- 
tion of  neat,  at  the  same  time  that  the  passen^rs  are  inconvenienced 
by  the  great  quantity  of  warm  water  and  argillaceous  matter  falling 
upon  the  deck.  By  the  adoption  of  the  present  apparatus,  however, 
the  loss  and  the  nuisance  are  both  avoided,  for  the  steam,  instead  of 
being  allowed  to  escape,  is  condensed;  the  heat  is  secured  and  re- 
turned again  into  the  boiler. 

To  be  able,  therefore,  at  all  times  when  there  is  the  least  particle 
of  steam  in  the  boiler,  to  fill  it  up  with  water  the  required  height  for 
starting,  and  also  to  discharge  any  quantity  of  bilge  water  out  of  the 
hold  of  the  ship,  end  that  in  a  very  rapid  manner,  without  the  aid  or 
intervention  of  pumps,  or  even  setting  the  engine  to  work,  are  ad- 
vantages of  too  great  consequence  to  be  overlooked.  Alt  these  ad- 
vantages considfred,  we  may  confidently  suppose  that  this  apparatus 
will  be  found  of  do  common  importance  to  the  interests  of  steam-boat 
proprietors,  br  rendering  their  eneines  more  extensively  available, 
and  thereby  hcreasing  ttie  value  of  steam-boat  property.  The  ex- 
pense of  sud  an  apparatus  complete  for  100  horses'  power,  would, 
It  is  presumd,  be  about  dSlOO.  [Rep.  Pat.  Inv. 


Patent  greyed  to  William  Morgan,  of  York  Terracej  RegenVs 

Parkj  Emre^foT  improvement  in  Steam  Engines..    Dated  Psb- 

ruary  141831. 

The  dieoverjr  here  is  to  produce  a  perfectly  rotary  motion  from 
the  actioi^f  a  piston  whose  oscillation  is  but  partial.  Suppose  the 
piston  of  f  steam  engine,  particularly  one  of  those  for  which  Elijah 
Hollowayprocured  a  patent,  oscillates  within  a  cylinder,  in  a  semi- 
circular ation ;  or  suppose  it  performs  a  greater  or  a  smaller  propor- 
tion of  a  lerfect  revolution.  In  this  case  it  would  be  a  manifest  ad- 
vantage, pplicable  to  a  variety  of  purposes,  which  engineers  and  me- 
chanics «lf  at  once  comprehend,  to  procure  from  this  imperfect  re- 
volution )f  the  piston,  a  perfect  rotary  motion.  This  may  be  done 
in  Severn  ways.  By  a  chain,  or  strap,  secured  to  a  drum  round  the 
piston  aid  to  a  beam,  at  the  further  end  of  which  is  a  crank,  two  os- 
cillation! of  the  drum  round  the  piston,  and,  relatively,  of  the  beam, 
will  coni)lete  a  perfect  revolution  of  the  wheel  at  the  end  of  the  crank. 
The  sane  effect  may  be  produced  by  cog  wheels  in  the  drum  and 
moveatfe  beam,  and  by  other  means. 

The  inprovement  claimed  by  the  patentee  is,  the  production  of  per- 
fect rotffv  motion  from  the  partial  oscillation  of  the  piston  of  a  steam 
engine.  The  means  of  producing  this  are  various,  and  the  patentee 
lays  no  :laim  to  any  express  apparatus  for  the  purpose.  A  beam  at- 
tached b  a  knee,  or  joint,  fastened  on  to  the  piston,  and  describing 
oneport^n  of  a  circle,  at  the  end  nearest  to  the  piston,  and  another 
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podioQ.  at  its  q»postte  eztremitj,  may  have  a  crank  affixed  to  it  in 
sach  wise,  as  to  produce  the  same  effect. 

Tlie  improTement  is  eyident,  and  the  varietj  of  its  powers  of  appli- 
catioo  surprising.  [Jv^.  Pal.  Inv. 


Notice  of  a  patent  granted  to  James  Thomson,  Esquire^  for  improve' 
menie  in  making  Printing  Types.  Dated  Febntary  14,  1831. 

An  indictment  for  arson  charges  the  wilfal  fire-raiser  with  malice 
aforethooght,  and  diabolicitt  designs  against  our  lord,  the  king,  his 
crown  and  digliitj;  in  that  he,  the  aforesaid  fire- raiser,  did,  at  time 
and  place  aforesaid,  with  intent  aforesaid,  kindle  many  fires,  to  wit; 
two  hres,  &c.  &c.  with  intent  that  the  said  fire  should  burn  to  the  end 
of  the  world. 

However  true  or  false  this  description  may  be  of  the  beginning  of 
a  fire,  it  is  strictly  applicable,  cbangino;  malice  into  benevolence,  to 
him  who  makes  and  publishes  a  useful  discovery.  However  trivial  in 
itself,  its  flame  may  burn  to  the  end  of  the  world :  and  as  each  passer 
by  throws  his  portion  to  the  flame,  it  augments  incalculably. 

Thus,  the  inventor  of  types  of  wood,  would  be  astonished  at  the 
sight  of  fonts  of  metal,  and  the  modern  compositors  were  staggered 
when  distinct  letters  were  cast  by  a  page  at  a  time,  in  the  shape  of 
stereotype  plates. 

The  present  discovery  would  surprise  the  inventor  of  stereotype. 
It  is  to  reduce  the  plates  of  metal  back  to  single  types;  not,  however, 
as  the  rupees  and  pagodas  of  India  are  struck  from  a  silver  sheet  of 
the  Teda;  but  the  necessary  letters  being  first  set  up  with  wide  spaces, 
and  broadly  ^^  justified,"  as  the  compositors  say — that  is,  widely  di- 
vided between  the  lines,  the  mass  is  put  into  an  iron  box,  and  a  plate 
cast  thence,  precisely  as  is  tho  case  with  stereotype ;  the  plate,  how- 
ever most  be  as  thick  as  the  type  is  to  be  long.  By  the  operation 
of  one  or  more  circular  or  common  saws^  the  plate  is  again  subdivid- 
ed into  letters,  which  are  used  as  types  are.  [lb. 


Notice  of  a  patent  granted  to  Jeremiah  Grime,  Jr.,  Copperplate  En- 
graver, for  a  method  of  Dissolving  Snow  and  JcCy  on  the  Trams  or 
Eail'Ways,    Dated  February  21, 1831. 

Mb.  Guimk's  invention  would  effectually  answer  the  purpose  in- 
tended, provided  he  had  been  satisfactorily  explicit  upon  one  branch 
of  the  provisions  required  to  bring  it  into  action.  This  will  be  allud- 
ed to  in  its  proper  place.  The  main  obstacle  we  anticipate,  and 
which  would  occur  to  every  reader  of  his  specification,  is  the  enor- 
mous additional  expense  that,  upon  its  adoption,  would  accrue  to  the 
proprietors  of  the  rail-ways.  He  proposes  to  lav  by  the  side  of,  or 
uncler  the  trams,  tubes,  for  the  purpose  of  conveying  Steam  or  boiling 
water,  which  is  to  be  prepared  in  boilers  at  equal  distances  of  two 
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w  three  miles  apart  upoh  .the' road;  each  betler  to  have  a  connectiDg 
cistern  to  receive  the  cold  water  from  the  hollow  tubes  or  trams,  with, 
of  course,  a  feeder  to  sapplj  them  with  the  hot  water  or  steam.  The 
latter  operation  can  be  easily  effected  upon  the  principle  of  its  ex- 
pansive power;  Mr.  Grime,  however,  so  far  as  we  have  examined  and 
comprehended  his  plan,  has  not  explained  the  mode  in  which  he  pro- 
poses to  feed  the  cisterns  with  the  cold  water  alreadv  in  the  tubes; 
that  is,  taking  for  granted  that  the  tubes  are  alreadv  filled  with  cold 
water,  how  this  is  to  be  returned  to  his  boilers  for  tne  purpose  of  be- 
ing heated  we  are  not  told« 

To  allow  for  the  expansion  of  the  metal,  he  has  provided  <^  small 
copper  sliding  tubes,  to  be  inserted  in  cavities  formed  in  the  joints  to 
receive  them,  and  in  order  to  provide  for  a  renewal  of  this  sliding 
tube  when  itt>ecomes  so  much  worn  as  tp  leak.  [lb. 


Nolict  of  a  patent  granted  to  William  Allen,  London^  Piano  Forte 
Maker  J  for  "  improvements  in  Piano  Fortes, ^^  Dated  the  ZOth  Julyj 
1831. 

SiNCB  the  introduction  of  cast  iron  frames  for  piano  fortes,  con- 
siderable expense  has  been  incurred  in  drilling  the  holes  for,  and 
fitting  in,  the  pins,  bj  which  the  strings  are  brought  to  any  required 
degree  of  tightness*  and  considerable  difficulty  has  been  experienced 
in  making  the  tightening  pins  fit  into  the  holes,  so  as  to  turn  with 
facility,  and  at  tne  same  time  to  preserve  their  position,  and  the  re- 

S|uired  tension  of  the  strings.  These  objections  to  the  cast  iron 
rames  Mr.  Allen  has  remedied,  simply  by  casting  the  two  dove- 
tailed rrooves  along  that  end  of  the  frame  where  the  tightening  pins 
are  to  be  inserted,  and  driving  pieces  df  wood  of  a  corresponding 
shape  to  fill  up  the  dove-tailed  grooves,  and  to  receive  the  turning 
pins.  It  is  evident  that  by  this  ingenious  and  simple  contrivance, 
the  expense  of  manufacture  will  be  diminished,  and  the  instruments 
will  be  improved.  [Reg.  of  Arts, 


Notice  of  a  patent  granted  to  William  Alltoft  Summers,  Engi- 
neer^ and  Nathaniel  Ogle,  Esquire^  for  their  having  invented  cer- 
tain improvements  in  the  construction  of  Steam  Engines^  and  other 
BoilerSf  or  Generators,  applicable  to  propelling  VesseU,  Locomotive 
Carriages^  and  other  purposes.    Sealed  \Sth  .Spril,  1830. 

The  steam  boiler,  or  generator,  described  by  the  inventors  in  their 
specification  of  the  above  patent,  and  claimed  by  them  as  their  in- 
vention, consists  in  forming  the  boiler  of  a  number  of  tubes  or  cy- 
lindrical chambers,  placed  in  a  vertical  position, having  other  smaller 
tubes,  or  flues,  passing  through  them,  for  the  passaee  of  the  hot  air 
or  ignited  gas  from  the  furnace  below ;  the  larger  tubes  or  chambers 
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coDtmin  -the  water  to  be  heated,  and  are  connected  together  at  both 
ends  by  horizontal  tabes  or  pipes.  The  supply  of  water  is  forced 
into  the  Tertical  chambers  by  a  force  pump  through  the  horitoatal 
tabea  at  the  bottom;  and  from  the  apper.horixontal  tabes,  the  stefm 
is  pused  by  a  pipe  off  to  the  engine. 

The  inner  tabes,  or  flues,  form  a  com|4ete  pasaase  for  the  heated 
air,  from  the  famace  crosswise  throash  horizontal  tubes,  and  through** 
out  the  iaqger  cylindrical  chambers  from  end  to  end;  the. whole  ap» 
paratis  is  aorroanded  by  a  casins  of  metal,  by  whicli  the  heated  air 
IS  also  made  to  pass  op  through  the  spaces  between  the  outsides  of 
the  laiger  cylindrical  chamberi  whereby  the  water  contained  in  them 
u  exposed  to  a  very  much  extended  surface  of  heated  metal,  on  both 
the  insi^s  and  ontBides  of  the  cylindrical  chambers. 

The  (fitentoes  state,  that  they  do  not  limit  their  claim  of  ioven- 
tion  to  any  precise  form,  as  the  tubes,  or  vessels,  may  be  elliptical, 
or  of  any  ouer  convenient  form  which  would  answer  the  purpose ; 
but  they  claim  as  their  invention  the  placing  of  an  inner  flue,  or 
tube,  for  the  escape  of  the  heated  air,  or  ^,  arising  from  the  fire  in- 
mde  a  larger  tube  or  vessel,  in  a  perpendicular  position;  the  said  In- 
ner fines  fanning  through  the  inside  of  the  larger  tube,  or  vessel,  and 
oat  at  the  top,  the  laif[er  vessel  being  also  plaped  in  a  perpendicular 
position.  [Jtond. /our. 


On  SttgMrfram  the  Seekd  Pear, 

(The  following  communication  from  Mr.  Brasier  to  the  College  of 
Pharmacy,  was  deemed  of  such  importance  as  to  be  referred  to  a 
committee,  whose  able  and  detailed  report  we  also  have  the  pleasure 
of  laying  before  our  readers.     Should  experiments  on  a  large  scale 

rirove  equal Ij  satisfactory  as  those  of  Mr.  Brasier,  there  can  be  but 
ittle  doubt  of  the  great  value  of  this  fruit  in  the  manufacture  of  sugar. 
The  i^reatest  drawback  to  its  extended  propagation  for  this  purpose 
is  the  time  required  for  the  tree  to  come  to  maturity,  though,  when 
an  orchard  has  once  reached  the  bearing  age,  the  expense  o?  procur- 
ing the  sttg^r  from  the  fruit  will  be  incomparably  less  than  that  ia- 
cnrred  either  in  the  cultivation  of  the  cane  or  of  beet  roots.  We 
trust  in  the  course  of  the  ensuing  year  to  present  the  results  of  fur- 
ther experiments  on  this  subject,  and  we  would  suggest  to  such  of 
our  readers  as  have  the  opportunity,  the  value  of  comparative  exami- 
naUons  of  the  juice  of  various  other  varieties  of  the  same  fruit  3 

PkUadelphia,  October  mh,  18S1. 
The  remariuible  aweetness  of  the  Seckel  pears,  which  are  culti- 
▼ated  at  the  country  residence  of  my  father,  induced  me  to  attempt 
to  obtain  sogar  from  them.  In  1826,  I  commenced  experimenting 
OB  them,  with  a  view  of  sefuiratine  the  saccharine  matter  they  con- 
tained: alter  treating  the  juice  with  lime,  I  concentrated  it  until  its 
boiJii^  point  stood  at  230''  Fahrenheit,  (the  degree  required  for  crys- 
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tallizing  sugar,)  and  obtained  a  sirop  of  a  pleasant  tasfe,  and  of  the 
colour  of  fine  molasses. 

The  two  succeeding  jears  I  t)btained  nearly  the  same  results,  but 
the  strop,  as  in  the  other  case,  would  not  crystallize;  I  have  some  at 
present,  which  still  remains  in  the  same  state. 

But  in  1829,  the  season  being  favourable  for  fruit,  I  procured  some 
verj  fine,  the  juice  of  which,  (it  was  a  grajish  colour  with  a  light 
tinge  of  orange,  which  last  colour  deepens  in  a  very  short  time,}  I 
heated  nearly  to  the  boiling  point,  neutralized  and  separated  the 
feculent  portion  by  treating  it  with  an  excess  of  lime,  which,  when 
precipitated,  left  a  clear  aqueous  sirop  of  a  light  straw  colour,  of  the 
specific  gravity  of  nearly  1075.  I  then  neutralized  the  excess  of 
lime  remaining  in  the  sirop,  concentrated  and  clarified  it  with  tvorj 
black,  and  reduced  it  until  its  boiling  point  marked  S20^  Fah.  Hav- 
ing been  prevented  from  attending  to  it  for  a  few  days,  when  I  pro- 
ceeded to  terminate  the  concentration,  I  perceived  that  it  bad  become 
so  glutinous  and  ropy,  I  feared  it  would  burn  in  the  operation;  I 
therefore  put  it  into  white  glass  bottles.  It  was  clear,  and  of  a  fine 
yellow  colour. 

Eighteen  months  after  this,  some  fine  white  crystals  had  formed, 
resembling  those  from  sugar  cane;  (rock  candy.) 

Last  summer  I  treatea  some  juice  in  the  same  manner,  but  owing, 
I  believe,  to  the  unsoundness  of  the  fruit,  (the  season  bein^  unfavoura- 
ble,) the  sirop  was  dark,  and  acquired  a  taste  from  the  ivory  black, 
which  was  of  inferior  quality.  I  then  exposed  the  sirop  in  evaporat- 
ing pans,  in  a  hot  atmosphere;  it  thickened,  but  has  not  yet  crystal- 
lized, whilst  the  glutinous  sirop  of  1829,  crystallized  almost  entirely, 
although  the  crystals  were  darker  than  those  formed  while  cold. 

Busmess  calling  me  from  the  citv,  I  submit  to  you  the  experi- 
ments, that  you  may  continue  them  if  you  think  proper,  and  take  the 
liberty  of  calling  your  attention  to  a  fruit  which,  though  of  a  delight- 
ful flavour,  is  scarcely  known  beyond  the  vicinity  of  this  city.  I  es- 
timate its  value  for  sugar,  from  the  knowledge  that  its  iuice  can  be 
as  easily  and  cheaply  obtained  as  that  of  the  apple,  and  that  it  con- 
tains near  two  pounds  liquid  sugar  per  gallon,  whilst  its  agreeable 
flavour  and  sweetness  leave  little ;doubt  of  the  quality  and  strength 
of  the  perry  or  vinegar  that  could  be  obtained  from  it. 

That  these  feeble  instructions  may  lead  to  the  creation  of  a  new 
branch  of  industry,  is  the  sincere  wish  of 

Your  obedient  servant, 

Amablk  J.  BaAStER. 

.  The  committee  to  whom  was  submitted  the  sugar  and  sirops  pre- 
pared by  Mr.  Brasier,  and  presented  by  him  to  the  College,  beg  leave 
to  report: 

That  so  far  as  they  have  been  able  to  ascertain,  the  sugar  obtained 
by  Mp;  Brasier  from  Seckel  pears,  possesses  all  the  properties  of  the 
crystallized  cane  sugar,  and  in  no  respect  does  it  seem  to  differ  from 
it.  Its  taste,  crystallization,  solubility  in  water,  &c.  arc  exactly 
the  same.     Three  samples  have  been  submitted  to  the  college;  the 
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wie  very  white,  and  in  regular  crjstals;  another,  a  little  inferiil^f^  and 
the  third  sample,  in  a  grannlar  state,  of  a  grayish  colour,  possessing 
the  appearance  and  smell  of  drjr  Brazil  sugar  of  an  inferior  aualitj. 
Mr.  Brasier  left  for  the  committee,  two  lK>ttle8  of  sirop  made  from 
the  Seckel  pear;  one  containing  the  sirop  made  in  1829,  and  which 
mflforded  the  samples  he  produced;  the  other  was  the  sirop  he  made 
last  year.     The  principal  object  of  the  committee  was  the  investisa* 
tioQ  of  these  two  sirops,  with,  the  view  of  depriving  them  of  their  glu- 
tinous properties,  as  this  was  prohablj  theonlj  cause  of  the  difficulty 
in  the  one  case,  and  the  impoissibility  in  the  other  of  obtaining  crys- 
tallized sofi;ar.     Your  committee  having  at  theirdisposal  but  a  small 
x\JBL^ni\ij  ofthese  sirops  to  experiment  With,  had  little  hope  of  success; 
bat  they  have  not  been  deterred  from  undertaking  the  task,  though 
their  experiments  may  have  proved  few  and  unsatisfactory.     They 
expect  to  be  at>ie  next  year  to  institute  a  series  of  new  experiments 
upon  the  fresh  juice  of  the  Seckel  pear,  and  to  submit  to  the  college 
a  more  ample  and  satisfactory  report  than  this.    Mr.  Brazier's  dis- 
covery involves,  undoubtedly,  a  very  important  question — whether 
the  northern  climates  are  not  as  capable  of  producing  sugar  as  the 
tropical.     We  hope  that  your  committee  will  receive  the  assistance 
of  persons  interested  in  the  promotion  of  science,  manufactures,  and 
national  wealth,  and  that  scientific  and  entierprisingmen,  led  towards 
the  same  object,  will  communicate  to  us  the  result  of  their  own  la- 
bours. 

The  first  sirop  made  in  1829  is  perfectly  transparent,  of  a  light 
straw  colour,  and  holding  in  suspension  a  considerable  number  of 
small  prismatic  crystals;  its  consistence  is  viscous  and  ropy,  and  its 
sp.  ^r.  1.S65;  heated  in  a  sand  bath  it  became  more  fluidi  but  still 
retained  its  ropiness;  the  crystals  which  floated  in  it  when  cold,  fell 
down  when  heated;  owing  to  its  viscidity,  it  mixes  with  difficulty  in 
cold,  but  dissolves  readily  in  warm  water.  In  contact  with  sulphu- 
ric acid,  it  acquires  a  deep  brown  colour,  without  emission  ofsul- 
phuroos  acid:  nitric  acid  decomposes  it  with  production  of  nitrous 
vapours  and  formation  of  oxalic  acid:  muriatic  acid  did  not  seem  to 
have  any  action  upon  it  Sub-acetate  of  lead  and  alcohol  rendered 
it  turbid,  and  precipitated  a  flocculent  matter. 

Six  drachms  of  warm  sirop  were  mixed  with  three  ounces  of  alco- 
hol, (distilled  from  grain,)  or  S5^  of  Baume's areometer;  the  mixture 
became  turbid,  and  a  white  precipitate  of  flocculent  matter  subsided 
gradually;  this  precipitate  was  removed  by  filtration,  and  carefully 
vrashed  with  tepid  alcohol.  The  alcoholic  limiors  were  united. and 
slowly  evaporated  at  a  heat  of  about  160.^  When  reduced  to  the 
erystailizable  point  the  sirop  had  lost  all  its  ropiness:  carried  to  dry- 
ness it  produced  five  drachms  of  very  white  sugar,  impregnatAl  with 
the  smell  of  whiskey,  ^nd  slightly  contaminated  with  a  little  uncrvs- 
taliizable  sirop.  After  washing  this  sugar  with  alcohol,  it  was  redis- 
aolved  in  distilled  water,  and  the  sirop,  reduced  to  the  crvstallizable 
point,  was  entirely  deprived  of  its  former  ropiness,  and  deposited, 
on  cooling,  a  number  of  small  crystals  of  pure  sugar ;  what  remained 
on  the  filter  was  found  next  morning  to  be  a  hard  substance,  much 
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reduced  in  size,  and  weighing  four  grains  onlj.  This  flabstaDce,  ex- 
amined with  the  glass,  presented  the  following  characters— it  was 
of  a  red  brown  colour,  shining  and  hornlike  on  the  aide  exposed  to 
the  contact  of  the  air;  on  the  other  side  it  appeared  spongy,  poreus, 
and  of  a  lighter  colour:  its  sp.  gr.  was  ^reat.  Thrown  into  boiling 
water,  it  did  not  dissolve,  but  became  white,  and  conaiderablj  larger; 
it  continued,  however,  to  sink  in  water.  This  substance  had  many 
of  the  characters  of  gluten,  but  submitted  to  the  action  of  the  fire  it 
did  not.  evolve  an  ammoniacal  pdour ;  it  burnt  with  a  black  smoke, 
and  emitted  an  odour  similar  to  lignia,  leaving  for  residuum  a  piece 
of  charcoal  about  one-fourth  its  former  bulk;  another  piece  withdrawn 
from  the  boiling  water,  and  submitted  to  a  gentle  heat,  gradually  re- 
turned its  former  bulk,  hardness,  and  colour.  Iodine  bad  no  action 
vpon  this  substance,  but  hydrochloric  acid  disselved  it  completely. 

The  brown  sirop  of  1830,  was  treated  in  the  following  manoec^— 
two  ounces  were  dissolved  in  one  ounce  of  boiling  cKstiUed  water, 
and  then  mixed  with  six  ounces  of  alcohol  of  35^  The  mixture  be- 
came turbid,  and  a  copious  precipitate  fell  down;  this  precipitate 
aeparated  from  the  alcohol,  did  not  adhere  to  the  fingers,  and  could 
be  malaxated  like  warm  molasses  candy.  This  precipitate  dissolved 
easily  in  boiling  water,  but  sweetened  it  very  little.  A  portion 
of  it  permitted  to  dry  in  the  air,  acauired  a  deep  browa  colour,  shin- 
ing at  the  surface,  and  spongy  insiae,  of  a  sweetish  taste»  somewhet 
like  the  flesh  of  a  dry  raisin.  Thrown  upon  an  ignited  coal,  it  swelled 
up,  took  fire,  and  burnt  with  the  gtnoke  and  smell  of  a  woody  sub- 
stance, but  without  emitting  either  an  ammoniacal  or  burnt  sugar 
smell. 

The  same  filtered  solution  was  then  treated  with  sub-acetate  of 
lead,  which  threw  down  a  very  copious  precipitate ;  the  liquid  be- 
came considerably  lighter  in  colour,  and  after  being  filtered,  a  stream 
of  hydro-sulphuric  acid  was  passed  through  it  to  precipitate  the  lead; 
it  was  filtered  again,  after  ascertaining  that  it  was  entirely  free  from 
lead.  The  liquor  now  reddened  litmus  paper,  but  the  acidity  was 
soon  removed  by  boiling.  It  was  then  evaporated  to  the  consistence 
of  a  thick,  transparent  sirop,  of  the  colour  of  light  Madeira  wine, 
which  was  set  aside  to  cfystallize,  but  did  not,  after  remaining  seve- 
ral days. 

It  may  be  inferred  from  the  above  experiments,  that  the  difficulty 
experienced  b^  Mr.  Brasier  in  crystallizing  his  sirop  of  Seckel  pear, 
was  owing,  pnncipally,  to  a  peculiar  mucous  substance  which  he  did 
not  separate  sufficiently  by  the  process  he  followed  in  his  operation, 
and  which  rendered  his  sirop  viscous  and  ropy.  The  sirop  made  in 
1830,  evidently  contained  a  much  greater  portion  of  this  mucilage 
than^he  other,  and  was,  besides,  as  we  learn,  submitted  to  a  very 
ju^tracted  action  of  heat,  which  is  known  jo  deprive  solutions  of 
sugar  of  the  property  of  crystallizing.  We  have  hardly  any  doubt 
that  a  better  process  than  that  resorted  to  by  Mr.  Brasier  may  be  ap- 
plied to  the' manufacture  of  sugar  from  the  Seckel  pear,  and  we  are 
disposed  to  think  that  the  employment  of  the  sob-acetic  of  lead,  in- 
alead  of  lime,  for  precipitating  the  vegetable,  mucous,  and  cokmriBg 
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E'dciple^  wUl  obtain  the  desired  object.  This  means  has  already 
BD  proposed  for  the  purification  of  cane  and  beet  sogar,  but  as  the 
salts  of  lead  cooftbine  with  sogar^  and  are  separated  from  it  with  diffi* 
cnltT«  it  was  abandoned.  However,  it  is  asserted  in  the  Dictionnaire 
des  Drogues,  that  some  manufacturers  have  succeeded  in  this  desi* 
deratum,  and  that  this  method  will,  before  long,  produce  a  great  re« 
▼olntioo  in  the  art  of  sugar  refinine. 

Now  the  question  b,  whether  the  manufacture  of  sugar  from  the 
Seekel  pear  mav  become  an  object  of  industry  and  of  advantage  to 
the  country.  The  solution  of  this  important  question^  is  yet  beyond 
our  reach ;  our  data,  in  reference  to  tnis  point,  are  altogether  insuf- 
ficient, as  we  have  no  means  of  establishing  a  comparison  between 
the  quantity  of  sugar  that  two  similar  portions  of  land  might  afford, 
if  cultivated,  one  with  sugar  cane,  and  the  other  with  Seekel  pear 
trees,  nor  between  the  relative  costs  of  cultivation  and  manipulation. 
However,  if  we  compare  the  richness  of  the  juices  of  sugar  canes, 
beet  roots,  and  Seekel  pears,  we  shall  find  that  the  last  possesses  a 
grait  superiority  over  the  others.  According  to  Mr.  Gillmer, 
(Dictionnaire  des  Drogues,)  Mr.  Achard,  a  distinguished  chemist, 
and  a  manufacturer  of  beet  sugary  obtains  four,  to  four  and  a  half 
per  cent  of  sugar  from  the  juice  of  red  beets.  Edwards,  in  his  his- 
tory of  the  West  Indies,  relates  that  the  average  quantity  of  sugar 
obtained  from  the  juice  of  the  cane,  is  about  ten  per  cent.;  now  Mr. 
Brasier  tells  us  that  one  ^llod,or  eight  pounds  ot  Seekel  pear  juice, 
yields  two  pounds  of  liquid  sugar,*  that  is,  d4  ounces  of  dry  sugar,  or 
18.75  per  cent«  about  twice  as  much  as  the  juice  of  the  cane.  Thus 
if  the  assertion  of  Mr.  B.  be  correct,  which  we  confidently  believe,  a 
Seekel  pear  tree, producing  four  bushels  of  pears  of  60  lbs.  to  the  bushel, 
vrould  yield  three-fourths  their  weight  of  juice,  or  180  lbs.,  which 
vrould  produce  34  lbs.  of  dry  suear ;  aAd  one  acre  of  ground,  planted 
with  100  Seekel  pear  trees,  each  producing  four  bushels  of  fruit,  will 
yield  3400  lbs.  otdrv  sugar,t  without  preventing  the  soil  from  afford- 
ioeother  agricultural  products. 

The  genus  Pyrus,  (pear  tree,)  belongs  to  the  class  Icosandria,  or- 
der PeDtagvnia  of  the  artificial  system  of  Linnaeus,  and  to  the  family 
RosaaesB  m  the  natural  order.  It  was  divided  by  Linnaeus  in  three 
divisions ;  the  Pyrus  proper,  P.  malm  and  P.  Cydonia.  Persoon  has 
separated  the  latter  from  the  genus  Pyrus,  and  formed  a  new  genus 
wodtr  the  name  of  Cydonia.  From  five  species  of  Pyrus  described 
by  Persoon,  the  P»  communis  is  the  only  one  bearing  fruit,  which,  by 
cnltivatioB,  is  susceptible  of  becoming  eatable. 
^  In  the  natural  state,  the  pear  tree  acquires  considerable  dimen- 
sions, and  its  branches  are  frequently  terminated  by  long,  straight, 

.  *  One  poaad  tagtr,  made  up  in  iirop»  gives  one  pint  of  the  Utter,  weighing 
one  pound  five  ounces  avoirdupois. 

t  Each  fiice  of  a  square  acre,  containing  4840  square  yards,  is  69.6  yards  long, 
or  308  feet  By  leaving  fourteen  feet  free  from  the  edge  of  each  of  the  faces 
of  the  square  acre,  to  tne  first  row  of  trees,  and  planting  the  trees  at  twenty 
feet  distance  from  each  other,  it  is  found  that  one  square  acre  will  contain  ten 
rows  often  trees  each. 
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and  hard,  prickles;  its  fruit  is  acerb,  hard,  and  Its  flesh  gramilan 
This  single  species  has,  bj  cultivation,  produced  a  great  number  of 
varieties,  which  are  propagated  by  grafting,  and  distinguished  by 
difference  in  shape,  size,  and  colour,  and  especially  b^  the  taste  of 
the  fruit.  Tournefbrt  arranged  these  different  varieties  into  three 
different  classes;  the  Summer,  the  Autumnal,  and  the  Winter  pears. 
The  pear  which  is  the  subject  of  this  report  belongs  to  the  second 
class.  It  is  known  by  the  name  of  Spicy,  Musk,  or  Russet  pear,  and 
is  called  by  the  French  Kousselel  de  Rhdms. 

The  Seekel  pear  derives  its  name  from  a  gentleman  of  this  city, 
who,  it  seems,  was  the  first  who  paid  particular  attention  io  the  fruit, 
and  to  spreading  the  tree  among  his  friends  and  the  public.  How* 
ever.  Dr.  D.  Hossack,  in  an  account  of  the  Seekel  pear,  which  was 
published  in  the  third  volume  of  the  Transactions  of  the  Horticultu^ 
ral  Society  of  London,  asserts,  on  the  authority  of  a  respectable 
friend,  that  seventy- two  years  ago,  this  pear  was  crown  in  the  neigh- 
bourhood of.  this  city,  by  a  person  of  the  name  ofJacob  Weiss,  who 
had  obtained  the  tree  at  a  settlement  of  Swedes  which  was  early  esta- 
blished in  the  vicinity  of  Philadelphia,  and  that  most  probably  Mr* 
Weiss,  and  the  father,  or  grandfather,  of  Mr.  Seekel  were  intimate* 
as  both  families  were  Germans,  and  of  that  rank  in  society  which 
might  be  likely  to  lead  to  such  an  acquaintance.  The  conjecture 
therefore  is,  that  under  such  circumstances,  Mr,  SeckePs  family  ob-- 
tained  the  grafts  from  Mr.  Weiss's  tree ;  however  this  may  be,  Mr. 
Seekel  deserves  the  credit  of  having  propaeated  this  delightful  fruit, 
and  having  paid  the  greatest  attention  to  the  cultivation  and  melio- 
ration of  uie  tree. 

That  the  Seekel  pear  tree  is  a  native  variety  of  the  neighbourhood  of 
Philadelphia  is  incontestable,  from  the  circumstance  that  it  is  hardly 
known  out  of  the  vicinity  of  this  city,  and  because  it  has  never  been 
described  by  European  horticulturists,  except  from  the  descriptions 
of  our  own  authors,  and  as  having  been  procured  from  this  vicinity. 
There  are  already  several  sub-varieties,  slightly  differing  in  size, 
colour,  and  taste. 

It  is  thus  described  by  Mr.  Cox,  in  his  work  on  the  fruit  trees, 
published  in  this  city  in  1817.  ^'  The  fruit  is  generally  small,  round 
at  the  blossom  end,  diminishing  with  a  gentle  swell  towards  the  stem, 
which  is  rather  short  and  thick;  the  skin  is  sometimes  yellow,  with  a 
bright  cheek,  and  smooth;  at  other  times  it  is  a  perfect  russet  without 
any  blush;  the  flesh  is  melting,  juicy,  and  most  exquisitely  and  deli- 
cately flavoured.  The  time  of  ripening  is  from  the  end  of  August  to 
the  middle  of  October.  The  tree  is  sinsularl;^  vigorous  and  beauti- 
ful, of  great  regularity  of  growth,  rich  in  foliage,  and  very  hardy, 
possessing  all  the  characteristics  of  a  new  variety,  and,  as  a  native 
tree,  it  is  but  little  affected  by  that  species  of  blight,  commonly  call- 
ed fire  blight,  which,  in  this  country,  destroys  so  manj  pear  trees  of 
the  imported  varieties."  A  eood  representation  of  this  fruit,  copied 
from  a  drawing  executed  by  Mr.  Cox's  daughter,  has  been  appended 
to  the  account  given  by  Dr.  Hossack,  and  published  in  the  Traosac- 
tionsof  the  London  Horticultural  Society. 
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The  Seckel.  pear  maj  be  cultivated,  and  will  flottriah,  on  almost 
any  species  of  soil ;  it  should  alwajs  be  grafted  or  inoculated  on  the 
wild  pear  tree,  as  grafting  on  the  quince  tree  subjects  it  to  the  same 
diseases  with  which  this  tree  is  generally  affected  in  this  country.  It 
should  be  four  or  IGive  years  old  when  planted  in  the  orchard,  and 
each  tree  at  a  distance  of  from  eighteen  to  twenty-five  feet.  Many 
horticulturalists  whom  we  have  consulted,  prefer  the  smallest  dis- 
tance, or  twenty  feet  at  most,  as  by  this  method  the  trees  protect 
each  other  from  the  wind,  frost,  sunbeams,  &c. 

It  bears  fruit  at  from  five  to  six  years  old;  atjthat  age  the  product 
is  trifling,  but  from  eight  to  twelve  years  it  increases  considerably; 
when  fifteen  years  old  they  are  in  full  bearing,  increasing,  however, 
until  they  are  twenfy-five*.  Their  average  product,  from  fifteen  to 
twenty-five  or  thirty  years  old,  is  variously  reported,  and  there  is 
generally  one  good  and  one  bad  year.  The  minimum  product  seems 
to  be,  on  an  average,  four  bushels  of  fruit. 

It  acquires  considerable  size,  and  lives  forty,  fifty,  and  as  long 
as  sixty  years.  The  general  experience  is,  that  it  is  very  little  sut^ 
ject  to  the  diseases  afflicting  other  trees,  more  easy  to  cultivate,  and 
bearing  generally  more  fruit  than  any  other. 

Your  committee  have  thus  given  as  succinct  an  account  as  practi- 
cable to  do  justice  to  the  subject,  although  they  have  extended  their 
report  far  beyond  the  limits  they  had  orieinally  prescribed;  yet  they 
would  do  injustice  to  Mr.  Brasier,  as  well  as  their  own  feelings,  if  in 
concluding  the  report,  they  omitted  to  say,  that  they  consider  him 
entitled  to  great  praise  for  the  talents,  perseverance,  and  ingenuity 
he  has  evinced  in  the  prosecution  of  the  experiments,  the  results  of 
which  they  have  been  examining,  as  well  as  those  which  have  ena- 
bled him  to  saccharify,  directive  rye,  and  other  kinds  of  grain,  the 
sweet  and  common  potato,  and  other  vegetable  substances  contain- 
ing fecula,  by  means  of  the  combined  action  of  heat  and  water,  acidu- 
lated by  sulphuric  acid,  and  afterwards  to  convert  the  liquid  sugar 
thus  obtained  into  alcohol,and  cannot  but  believe  that  the  ultimate 
results  of  them  will  prove  highly  important  to  the  country. 

£.   DURAVD, 

Jos.   SOATTEROOOD. 

{Jour.  Phila.  College  of  Pharmacy. 


7b  the  Editor  of  the  Bgnrtory  of  Patent  Inventions. 

8iB^ — ^If  the  communication,  which  1  send  herewith,  comprising 
*^  Observations  on  the  preservation  of  lives  from  Shipwreck,"  &c.  so 
far  meet  vour  approbation,  and  be  so  far  consistent  with  the  plan  of 
year  work  as  to  obtain  a  place  in  its  valuable  pages,  I  shall  probably 
trooble  you  again  with  a  few  thoughts  on  other  subjects,  and  am, 

Sir, 

Your  obedient  servant, 
Bristol,  September  6.  £.  H. 

You  IX — No.  3.— March,  1832.  25 
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Observations  on  the  preservation  of  Lines  from  Shipwreck^  toith  a 
suggestion  for  the  employment  of  Sky  Sockets.  By  Ei)wa&i> 
HoBGESy  Mus.  D. 

Th£  calamitous  instances  of  the  wholesale  destruction  of  human 
lives  by  shipwreck,  which  have  lately  occurred,  more  especially  the 
recent  case  of  the  loss  of  the  Rothsay  Castle,  by  which  more  than 
a  hundred  souls  were  hurried  into  eternity,  have  called  the  atten- 
tion of  most  reflecting  minds  to  the  subject  of  the  [possibilities  and 
probabilities  of  preservation  from  such  disastrous  accidents.  Many 
nave  been  the  plans  heretofore  devised  to  carry  into  effect  so  humane 
and  laudable  an  object ;  yet  fresh  instances  of  marine  calamity  are 
constantly  calling  forth  other  schemes,  which  perhaps  attract  atten- 
tion for  a  little  while,  are  acted  upon  probably  in  one  or  two  instances, 
and  then  are  heard  of  no  more. 

Still  it  is  to  be  hoped  that  eventually  some  settled  principles  of 
action  may  be  arrived  at,  and  made  generally  known  as  well  to  those 
who  plough  the  mighty  deep  as  to  the  inhabitants  of  dur  coasts ;  prin* 
ciples  of  prevention,  and  principles  of  reme'd^r,  when  danger  threatens 
or  direful  accident  takes  place.  As  a  contribution  towards  this  de- 
sideratum, I  will  endeavour  to  suggest  a  few. observations,  some  one 
of  which  may  possibly  hereafter  ^conduce  to  the  preservation  of  the 
life  of  a  fellow  subject,  and  if  but  one,  my  labour  will  meet  with  an 
ample  reward. 

With  regard  to  the  total  prevention  of  shipwreck,  it  is  evidently 
beyond  the  reach  of  human  wisdom  or  foresight.  Storms,  tempests, 
and  hurricanes,  doubtless  will  continue  to  agitate  the  ocean;  and 
whilst  man  shall  continue  to  trOst  himself  upon  its  bosom,  he  will 
ever  be  exposed  to  their  occasionally  fatal  influence.  But  it  does  not 
therefore  follow  that  he  ought  to  neglect  all  precautionary  measures — 
that  he  shall  tempt  the  treacherous  deep  in  a  frail  vessel,  the  certain 
prey  of  the. first  boisterous  gale  be  may  encounter — ^that  he  shall  omit 
to  provide  himself  with  the  most  approved  nautical  apparatus — ^that 
he  shall  disregard  the  friendly  admonitions  of  beacons  and  light- 
houses, warning  him  of  sunken  rocks  and  hidden  danger8-7>or  that 
he  shall  despise  even  a  landsman's  well  meant,  althougn  perhaps  not 
technically  expressed,  hints  for  his  farther  security,  from  or  during 
moments  of  impending  destruction.  Trusting  then  that  my  remarks 
may  be  received  with  good  humour  even  by  nautical  men,  I  will  ven- 
ture to  proceed. 

The  principal  dangers  to  which  a  ship  is  exposed  are  three ;  fire, 
foundering  at  sea,  and  striking  or  running  on  shore ;  which  last  is 
what  is  most  commonly  understood  by  the  term  shipwreck. 

With  respect  to  the  first  and  second  of  these,  (as  far  as  the  second 
may  be  the  result  of  leakage^)  I  offered  some  suggestions  many  years 
affo,  to  several  mercantile  gentlemen,  who,  however,  denounced  my 
idea  ab  impracticable,  because  it  would  impede  stowage;  the  stowage 
of  a  cargo  being  considered  a  matter  of  much  greater  importance 
than  the  safety  of  the  passengers  and  crew.     The  plan  perhaps  was 
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not  likely  to  be  proJUablt^  and  certaiolj  would  prove  somewhat  ex-, 
pensive,  sad,  coasequentlj,  could  not  be  expected  to  meet  with  even 
partial  adoption.  It  was  published  in  one  of  the  provincial  papers, 
aad  in  consequence  of  the  loss  of  the  Come/,  in  18£5,  was  then  again 
brought  forward  in  the  Bristol  Mirror,  in  which  its  peculiar  adapta- 
tion to  Heam-boali  was  especiall  j  pointed  out.  //  proposed  the  divi- 
sion of  the  hull  laitraUy  into  three  dietinct  holds  or  comj)arlments, 
having  no  commumcatum  with  each  other.  The  partitions  were 
to  be  as  substantial  and  water  tight  as  the  sides  of  the  vessel,  so  that 
should  the  water  gain  access  to  one-third,  the  other  two  would  pre- 
serve their  buojancj.  This  arrangement,  it  is  evident,  would  be 
advaotegeooslj  applied  to  ships  engaged  in  the  com  trade,  or  in  car-  , 
rjiog  any  other  merchandise  for  the  deterioration  uf  which  by  damp, 
&C.  the  underwriters  are  not  liable.  In  case  of  fire  one  part  of  the 
ship  might  be  scuttled,  or  deluged,  without  injuring  the  next;  besides 
the  Increased  chance  of  stifling  it  in  its  origin:  and  in  the  event  of 
bursting  a  boiler  on  board  a  steam  vessel,  such  a  provision  would  be 
found  of  no  mean  utility.  There  can  be  no  valid  reason  assigned 
wbjsuch  a  proposal  should  not  be  acted  upon  with  reference  to  thosf 
steam-boats  which  are  constructed  for  the  purpose  of  conveying /mix* 
sengers  rather  than  goode.  The  anxiety  and  apprehension  of  the 
public  having  been  generally  roused  by  the  late  fearful  death -dealing 
accidents,  such  a  safety  boat  as  is  here  recommended,  would  undoubt- 
edly be  preferred ;  anu  thus,  for  once,  the  love  of  money  may  be  en- 
listed on  the  side  of  humanity. 

People  are  frequently  exposed  to  greater  danser  on  board  of  steam- 
era  than  those  of  which  they  are  at  all  aware.  1  remember,  some  few 
years  back,  witnessing  a  circumstance  which  placed  my  own  life,  as 
well  as  the  lives  of  forty  or  fifty  others,  in  jeopardy.  1  his  happened 
on  board  a  small  steamer,  which  was  then  running  in  opposition  to 
another,  both  devi^ntdlj  starting  at  the  same  time.  A  few  minutes 
previously  to  starting,  the  steam  being  well  up,  I  observed  the  man 
who  acteil  as  engineer,  placing  additional  weights  upon  the  safety 
valve.  Not  content  with  such  small  matters  as  were  lying  near  at 
hand,  he  fetched  a  iar^  iron  spanner,  weighing  several  pounds,  and 
placed  that  also  upon  it;  and  it  was  not  until  I  had  suffered  the  in- 
niction  of  some  abusive  language,  and  threatened  not  only  to  leave 
the  vessel  myself,  but  to  alarm  the  other  passengers,  that  1  succeed- 
ed in  inducing  the  heedless  fellow  to  remove  the  obnoxious  additions 
to  the  customary  working-weight  of  the  engine. 

Such  instances  of  murderous  indiscretion  are,  it  is  to  be  hoped, 
rare;  but  the  public  will  not  much  longer  rest  satisfied  without  some- 
thing more  than  a  mere  hope  that  the  engineer  is  not  only  an  expe- 
rienced, bat  a  careful  and  trust-worthy  man.  They  must  also  be 
thoroQ^ly  assured  that  the  other  officers  are  individuals  not  only  of 
skill  but  of  sobriety;  and  that  the  vessel  itself  is  sea  worthy,  and 
pcoperlv  manned  and  appointed.  If  no  legislative  enactment  enforce 
this,  (which  is  much  to  be  wished,  for  the  safety  of  his  Miyesty^ 
li^es,  and  which  assuredly  would  throw  no  obstacle  in  the  way  of 
the  honourable  exercise  of  the  steam  trade,)  the  prudential  considera- 
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tion  of  the  public  will  eTentuall j  prevail ;  and  perhaps  after  a  few 
more  Comets,  and  Frolics,  and  Rothsaj  Castles  have  been  the  means 
of  engulfing  fresh  hecatombs  of  victims,  the  owners  of  such  craft 
will  find  themselves  under  the  necessity  of  certifying  periodically, 
under  competent  authority,  that  their  vessels  and  engines  are  in  pro- ' 
per  condition — that  they  have  secured  the  services  of  skilful  and 
prudent  officers — and  that  they  have  provided  all  possible  means  of 
preserving  lives  in  the  event  of  unavoidable  accident. 

But  after  all  the  precautionary  measures  which  ingenuity  may 
suggest,  or  wisdom  may  devise,  have  been  adopted,  casualties  will 
still  occasionally  occur,  and  the  agonizing  shrieks  of  shipwrecked 
men,  women,  and  children  will  a^ain  be  heard  to  mingle  with  the 
hideous  roar  of  the'  midnight  hurricane,  and  the  awful  under  growl 
of  the  tumultuous  Atlantic,  as,  in  its  '^  foaming  furjr,"  it  beats  against 
our  iron-bound  shores.  This  is  the  time  for  calling  into  activity  every 
muscle  of  the  body,  and  every  energy  of  the  soul;  and  accordingly 
we  find  that  on  such  occasions  individuals  have  ventured  their  lives, 
and  performed  feats  of  almost  incredible  heroism,  in  rescuing  their 
fellow  sufferers  from  a  watery  grave. 

Life-boats,  and  various  kinds  of  apparatus  for  projecting  lines  and 
ropes,  have  from  time  to  time  been  invented,  and  happily,  (when  at 
hand,)  have  not  unfrequently  been  the  means,  under  Divine  Provi- 
dence, of  saving  many  from  destruction.  Honour  be  to  the  inventors 
of  such  praiseworthy  contrivances,  amongst  which  I  cannot  but  num- 
ber the  simple,  yet  highly  promising  method  devised  by  Lieut.  Cook, 
of  converting  a  boat  used  for  ordinary  purposes  into  a  life-boat,  by 
means  of  a  canvass  deck,  as  described  in  the  Repertory,  No.  77,  for 
August,  1831.  But  alas!  in  how  many  fatal  instances  have  these  ap- 
pliances been  wanting.  How  commonly  do  we  hear  of  a  wreck  tak- 
ing place  at  a  part  or  the  coast  where  no  assistance  was  at  hand— no 
friendly  life-boat  to  take  off  the  perishing  sufferers — no  Captain  Man- 
by's,  or  Mr.  Murray's  apparatus  to  effect  a  communication  by  means 
of  a  rope,  even  when  the  distance  was  practicable,  and  no  sort  of 
provision  found  on  board  for  so  lamentable  a  contingency.  And  in  how 
many  instances,  even  when  at  hand,  do  they  unfortunately  fail  of 
success;  in  some,  even  augmenting  the  calamity  by  the  fruitless  sa- 
crifice of  lives  engaged  in  the  benevolent  work.  Thus  frequently 
are  all  on  board  left  to  perish,  saving,  perhaps,  one  or  two  poor  mari- 
ners, who  reach  the  shore,  scarce  knowing  how,  wafted  to  some 
place  of  safety  by  the  special  favour  of  heaven. 

The  first  grand  desideratum  in  all  such  cases,  is  to  get  a  line,  or 
hawser,  on  shore.  This  matter  once  achieved,  the  daring  activity  and 
courageous  self-possession  of  sailors  quickly  enable  them  to  attain  to 
terra-firma,  and  their  ingenuity  soon  contrives,  by  the  same  means, 
to  effect  the  deportation  of  those  of  their  passengers  who  may  not  be 
endowed  with  the  requisite  strength  and  nerve  to  contribute  in  any 
material  degree  to  their  own  rescue.  Now  it  is  obviously  much  more 
rational  to  provide  a  ship  with  the  means  of  throwing  a  line  ashoref 
should  she  chance  to  be  stranded,  than  to  trust  to  the  uncertain  pos- 
sibility of  an  apparatus  being  provided  on  land ;  as  she  may  strike  on 
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the  coast  of  tome  desolate  tslaod,  or  be  stranded  on  some  barbarons 
shore,  where  all  such  contrivances  are  utterly  unknown. 

The  plans  proposed  for  effecting  this  desirable  purpose  are  bj  no 
means  so  numerous  as  might  have  been  expected.  The  first  thought 
is  that  of  carrying  out  a  line  by  means  of  a  boat ;  but  probably  the 
boat  is  swamped  in  the  first  or  second  attempt,  and  thus  this  hope  is 
cut  off.  Storm-kites  have  been  proposed,  to  be  constructed  npon  the 
wreck,  wherewith  to  waft  a  line  with  the  grappling-iron  attached.  To 
say  the  least,  such  a  species  of  manufacture  is  not  likely  to  be  effi- 
ciently executed  under  such  circumstances.  The  ingenious  Mr.  Po- 
cock  has,  in  his  patent  kites,  improved  upon  the  idea,  and  rendered 
the  scheme  more  practicable,  by  inventing  a  method  of  folding  them 
up,  so  as  to  be  enabled  to  keep  large  kites  stowed  in  a  very  small 
space,  and  capable  of  flight  after  but  a  few  minutes  preparation.  Be- 
sides this,  their  roanageableness  when  mounted,  and  the  tractabitity 
with  which  they  may  be  raised  or  lowered,  and  veered  right  or  left, 
eminently  entitle  them  to  the  notice  of  nautical  men,  for  this  as  well 
as  for  other  services. 

Captain  Manby's  apparatus,  bein^  somewhat  cumbrous,  not  being 
serviceable  on.  other  occasions,  besides  being  liable  to  the  objection 
that  the  sudden  velocity  given  to  the  shell  frequently  snaps  the  line, 
although  now  in  use  for  some  years,  makes  but  little  way  towards  a 

Seneral  adoption  on  board  each  individual  ship.  On  land  it  will  no 
oubt  continue  to  be  most  effectively  employed. 
Mr.  Murray's  arrow^  to  be  discharged  with  a  line,  from  a  musket, 
as  being  much  more  portable,  seems  to  promise  more  universal  utility^ 
but  it  is  liable  to  the  objection  that  having  no  grapnel  attached,  it  must 
be  nearly  confined  to  the  service  of  throwing  a  line  from  the  shore  to 
the  ship,  not  from  the  ship  to  the  shore,  unless  indeed,  in  the  latter 
case,  friendly  parties  were  at  hand  to  assist  by  making  it  fast,  or  by 
hauling  upon  it,  which  evidently  cauaot  be  expected  to  be  always  the 
case  even  on  our  own  island. 

I  know  not  whether  the  employment  of  the  sky  rocket  on  such  oc* 
casions  has  ever  been  suggested  or  not,  but  it  seems  to  me  to  be  one 
of  the  most  likely  means  of  effecting  a  communication.  A  powerful 
rocket  will  carry  with  precision,  to  a  great  distance,  a  very  consi- 
derable weight,  and  probablv  might  be  made  to  convey  not  only  a 
small  line,  with  a  grappling  iron  attached,  but  even  a  double  Une  reeved 
through  a  blocks  so  as  to  enable  the  unfortunate  parties  on  board  to 
haul  a  stronger  rope  on  shore  without  farther  help.  It  will  be  neces- 
sary to  attach  a  few  yards  of  light  chain  to  the  rocket,  so  as  to  keep 
the  line  clear  of  the  shower  of  fire  to  which  it  would  otherwise  be  ex- 
|X>sed ;  and  then,  I  doubt  not  but  that  the  rocket  will  prove  as  e/ieo- 
tive  an  instrument  in  the  preservation  of  lives,  as  in  other  hands  it 
has  been  rendered  conducive  to  their  destruction.  The  rocket  would 
at  the  same  time  operate  as  a  signal  of  distress. 

If  this  suggestion  be  considered  worth  a  trial,  I  leave  it  for  those 
who  may  be  more  interested  in  the  result  than  I  am,  and  who  are 
possessed  of  better  means  and  opportunity  to  try  the  experiment  I 
only  add,  that  I  presume  the  chain  most  be  attached  about  the  centre 
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of  the  sticky  or  between  that  point  And  the  rocket ;  but  this,  actaai 
experiment  alone  can  determine. 

Ha¥ing  thus  started  one  idea»  I  pass  on  to  make  a  few  remarks 
upon  the  other  means  of  saving  endangered  lives,  bj  the  employment 
of  rafts,  or  floats,  and  bj  attaching  to  the  |ierson  buoyant  substances 
of  divers  kinds. 

Sailors  have  long  been  justly  celebrated  for  the  expertness  and 
despatch  with  which,  under  such  untoward  circumstances,  as  those 
that  ordinarily  attend  the  occurrence  of  shipwreck,  they  contrive  and 
construct  a  raft;  but  they  do  not  appear  in  such  cases  to  have  uni- 
fbrroly  turned  their  empty  water  casks  to  the  best  possible  account. 
True  that  a  single  empty  cask,  notwithstanding  its  buoyancy,  forms 
a  very  untrustworthy  support  for  a  drowning  man;  it  constantly  eludes 
his  grasp,  and  perhaps  even  hastens  his  destruction.  But  two  casks 
lashed  together  would  form  an  effective  support  to  two  or  three  indi- 
viduals, who  might  thus  be  wafted  on  shore.  A  series  of  caeks  thus 
strung  together  would  be  still  more  serviceable,  and  although  some 
few,  perhaps  many,  of  the  parties  trusting  to  them  might  be  seriously 
injured,  or  even  killed,  by  the  violent  collisions  which  might  be  ex- 
pected occasionally  to  take  place  between  them,  yet  the  probabilitj 
u,  that  the  greater  number  could  be  saved. 

The  cotton  jackets  to  be  inflated  with  common  air,  which  have 
lately  been  invented,  seem  to  promise  much,  and  I  trust,  will  soon 
be  brought  into  general  use.  But  the  material  is  so  frail  that  it 
would  certainly  be  preferable  to  make  the  jackets  of  the  patent  atr- 
tight  dolh^  of  which  the  inflated  beds  and  cushions  are  constructed. 
This  substance  would  be  less  likely  to  be  rendered  unserviceable  bj 
an  accidental  scratch  or  collision  with  any  sharp  or  pointed  body. 
Where  would  be  the  harm  of  requiring  that  every  steam-boat  should 
carry  a  number  of  these  life-jackets,  equal  to  the  average  number  of 
passengers?  Prudence,  however,  would  dictate  the  propriety  of  each 
individual  furnishing  himself  vfith  a  garment  of  this  description,  which 
might  be  made  either  in  the  shape  of  a  waistcoat,  or  in  that  of  a  shoot- 
ing jacket,  and  would  be  b^  no  means  an  unsightly  article  of  attire. 
It  would  be  well  if  these  lite- preservers  were  made  to  consist  of  two, 
three,  or  more,  separate  air-cells,  having  no  internal  communication, 
and  of  course,  therefore,  to  be  separately  inflated;  when,  in  the  event 
of  damage  or  leak  in  one  part,  the  remaining  parts  would  still  be  suffi- 
ciently buoyant  to  float  the  body. 

With  respect  to  the  management  as  applied  to  the  case  of  ladies, 
there  would  seem  to  be  more  difficulty;  but  I  doubt  not  but  that,  if 
their  modesty  be  so  ^reat  that  they  would  not  put  on  a  man's  jacket 
even  to  save  their  lives,  their  ready  ingenuity  will  quickly  contrive 
the  way  to  manufacture  a  female  life-preserver  in  the  shape  of  some 
useful  or  eleeant  piece  of  dress,  e.  g.  a  cloak,  or  a  spencer,  or  a  pair 
of  handsome  oa//oon  sleeveSf  and  so  the  foolish  vagaries  of  fickle  fashion 
herself  shall  be  rendered  instrumental  in  the  preservation  of  life.  Let 
the  ladies  see  to  it. 

But  these  things  will  be  in  some  degree  expensive,  and  beyond 
the  means  of  the  poor,  who  constitute  by  far  the  majority  of  steam 
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travellera.  What  are  they  to  do?  Why,  I  recommend  them  to 
furnish  themseWes  with  a  tew  hogB  bladderSf  or  the  bladders  of  any 
other  animal  from  a  sheep  apwards.  Any  man.  might  with  easecarrj 
a  doxen  or  more  in  bis  pocket,  and  if  fastened  in  pairs  with  strong; 
twine,  he  would  upon  emergeiicj  find  them  quickly  available.  With 
a  pair  attached  to  each  arm,  a  man  might  noat  upon  the  waves  for 
hours. 

Had  there  been  a  basket  or  chest  full  of  bladders  on  board  of  the 
Rothsay  Ca8tle,or  the  Frolic,  how  many  valuable  lives  might  have  been 
saved  I  Had  the  steward  of  the  former  providently  stocked  him- 
self with  a  ffood  store  of  such  commodities,  instead  of  lashing  himself 
and  his  bafness  wife  to  the  mast,  and  there  in  bitter  and  unavailing 
agony  terminating  his  earthly  career,  the  rational  probability  is,  not 
onljr  that  both  of  them,  and  many  of  those  who  were  involved  in  that 
terrific  catastrophe,  would  have  been  saved,  but  that  he  in  particular 
wonld  have  been  enriched  6y  the  adventure^  for  assuredly  he  wonld 
have  fonnd  no  difficulty  in  disposing  of  his  bladders  at  any  price.  Let 
all  steam  packet  stewards  then  take  the  hint.  Such  a  calamity  may 
agun  occur,  and  in  their  own  experience  too;  and  in  such  an  event 
thej  will  find  two  or  three  guineas  worth  of  hog's  bladders  a  much 
more  profitable  speculation  than  a  dozen  hampers  of  porter,  or  ten 
thousand  bottles  of  soda  water.  [Bqf.  Fat,  Jnv. 


Power  cf  Draught. at  different  v^dties^  and  on  varidus  kinds  of 

EdfuL 

TO  THE  SDrrOR  OF  THE  REPERTORY. 

Sir^^-Findin^  upon  conversation  with  a  coach  proprietor,  that 
some  very  erroneous  notions  respecting  the  force  required  to  draw  a 
carriage  under  different  circumstances,  prevail  amongst  those  persons 
who  are  immediately  interested  in  being  well  informed  .on  the  sub- 
ject, I  am  disposed  to  believe  that  the  public  generally,  (with  the  ex- 
ceptien  of  the  scientific  few,)  are  inoculated  with  the  same  errors, 
well  knowing  that  it  is  usual  to  put  implicit  faith  in  what  ^  praetical 
men,"  (as  they  are  called  par  excellence^)  promulgate  in  their  own 
particuMr  avocation*  It  is  almost  universally  said  and  admitted,  that 
it  requires  less,  power  to  work  a  coach  at  a  high  than  at  a  low  velocity; 
and  as  this  doctrine  may  lead  some  of  your  in^oious  readers  into 
very  erroneous  calculations,  I  am  anxious  to  see  introduced  into  your 
useful  work,  some  account  of  the  extensive  series  of  experiments 
made  by  Mr.  Macneil,  (under  the  superintendence  of  Mr.  Telford,) 
on  the  liondon  and  Liverpool  road,  in  which  the  force  of  traction  was 
very  accurately  ascertained  by  means  of  an  iihproved  dynamometer, 
invented  by  Mr.  Macneil. 

The  general  results  of  experiments  made  with  a  stage  coach  from 
London  to  Shrewsbury,  a  distance  of  153?  mites,  on  diflferent  incli- 
nattonsy  and  at  different  velocities,  are  given  in  the  annexed-  tables-* 
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MofiiicUaatioD. 

llQ    20 

« 

6  miles  per  houn       -        -      261 

1  in    26     - 

* 

6          -        .        -        .          213 

1  in    30 

- 

6 165 

lin    40 

. 

-6          ...         -           160' 

1  in  600 

- 

6 Ill 

lin    20 

• 

8         -        -        -        -            296 

1  in    26    - 

. 

a            -        -         -        -         219 

lin    SO 

- 

8         -        .        -        -            196 

1  in    40    - 

. 

8            -        -        -        -        166 

lin  600 

- 

8         -         .        -        -             120 

lin    20    - 

« 

10             -         -        -         .     •  318 

1  in    26 

- 

10         -         -         -         -             225 

1  in    30    " 

n. 

10              .         -         -         .        200 

lin    40 

. 

10         .         -         -         -             172 

1  in  600    - 

- 

10     -    .    -         .        .         -        128 

From  the  foregoing  statement,  it  is  evident  that  the  power  of  draught 
required,  constantly  increases  with  the  rate  of  velocity  of  the  carriage, 
thoQgh  apparently  not  always  in  a  uniform  ratio;  owing  most  likely 
to  the  varying  resistance  even  of  the  same  piece  of  road  in  a  different 
state  of  the  weather. 

Another  piece  of  information  furnished  by  Mr.  Macneil's  experi- 
ments, and  inserted  in  Mr.  Telford's  report,  I  annex,  as  it  appears 
to  be  of  great  practical  value. 

On  a  well  made  pavement,  he  found  the  force  of  the  draught 

to  be                -            -            .            -            -  33  lbs. 

On  a  broken  stone  surface,  on  old  flint  road       -              -  65  lbs. 

On  a  gravel  road      .           .            -           .            .  147  lbs. 

On  a  broken  stone  road  upon  a  rough  pavement  foundation  46  lbs. 

On  a  broken  stone  surface  upon  a  bottoming  of  concrete, 

formed  of  Parker's  cement  and  gravel,            -           -  46  fbs. 

Hoping,  Mr.  Editor,  that  you  will  deem  this  subject  worthy  of  the 
consideration  of  your  readers, 

I  remain. 

Your  constant  reader, 

Jakes  Grsev. 
Wine  qfiee-caurtf  Fleet  street^  Oct.  3, 1831. 

Remarks  on  the  foregoing. 

We  entirely  coincide  with  our  correspondent  in  his  estimation  of 
the  data  he  has  oblisingl^  furnished  us  mim  Mr.  Telford's  Report, 
though  we  do  not  take  quite  the  same  view  of  the  opinion  quoted  of 
the  coach  proprietor,  who  appears  to  us  either  to  have  mistaken  the 
true  fact  of  the  case,  or  to  have  misstated  it.  If  he  had  said  that  *^  it 
requires  a  less  quantity  of  power  to  work  a  coach  a  given  distance^ 
(or  journey,)  at  a  high  velocity  than  at  a  low  velocity,  we  think  he 
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wonld  haTe  been  right,  and  thatsacb  will  appear  from  the  data^  which 
Mr.  Green  has  aupplied  as:  we  will,  however,  take  leave,  to  place 
Mr.  Macneil's  table  in  a  more  convenient  form  for  comparison  and 
exanunation. 

Force  required  at 

B«eofiiicll]WlJoo«  0  oliiM  per  hour.  8  milet  per  lioar.         10  ohUm  pv  bour. 

1  in  20  -    -   £68  -    -   S96  -    -   318 

1  in  26  -^    -  213  -    -  219  -    -  225 

1  in  SO  -    -   165  -    -   196  -    -   200 

1  in  40  -    -  160  -    -166  -    -  172 

1  in  600  -    «   111  -    -   120  -    -   128 

917  997         1043 

The  second  and  fourth  lines  of  figures,  (1  in  26  and  1  in  40,)  pre- 
sent some  discrepancies,  which  we  do  not  know  how  to  account  for. 
In  each  of  these  cases,  we  observe  the  increase  of  force  required  at  the 
several  velocities,  is  just  six  pounds,  while  the  increase  in  the  first  and 
third  is  far  greater,  and  they  all  vary  considerably.  The  safest  way, 
therefore,  to  calculate  from  such  data,  is  to  take  the  total  forces  at 
each  velocity,  which  is  shown  above  in  917^  997,  and  1043.  From 
these  we  may  conclude,  that  a  given  load,  which  requires  to  draw  it 
a  force  of 

9|  lbs.  at    6  miles  per  hour,  will  require 

10    lbs.  at    8  miles ,  and 

iOi  lbs.  at  10  miles     ■ 

Or,  we  may  say,  that  it  requires  about  an  eighth  part  more  of  power 
to  increase  the  Velocity  from  six  to  ten  miles  per  hour;  in  return  for 
which  we  have  an  increased  velocity  of  motion  of  four-tenths,  which 
is  a  saving  of  nearly  three-ninths,  (or  one  third,)  in  the  quantity  of 
power  expended  in  conveying  a  given  load  the  same  distance. 

Let  us  suppose  a  journey  from  London  to  York  and  back,  which 
we  will  call  600  miles,  (it  is  nearly,)  for  the  convenience  of  calcula- 
tion. 

At  6  miles  per  hour  it  will  take  100  hours. 

At  10  miles         -  ■*         -60  hours. 

Therefore,   917  lbs.  (total  of  6  mile  forces,)  x  100  is  91,700 
And  1043  lbs.  (total  of  10  mile  forces,)  x    60  is  62,580 

Making  a  difference  of  force  in  favour  of  high  velocity  of  28^420  lbs. 

Or  nearly  one-third,  (three-ninths  of  91,700,)  as  before  mentioned; 
although  it  takes  a  greater  power  during  the  same  space  of  time  to  draw 
at  a  hij^  than  at  a  low  velocity:  the  gain  being  in  the  increase  of 
space  passed  over  by  a  given  power  in  a  given  time.  No  advantage 
can,  however,  be  taken  of  this  circumstance,  with  carriages  drawn 
by  horses;  as  horses  can  exert  but  very  little  power  of  draught  at  high 
velocities,  which  makes  it  necessary  to  put  four  horses  to  run  a  coach 
load,  that  would  require  only  one  horse  at  a  walking  pace:  and  the 
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walking  horse,  though  drawing  four  times  the  load  of  each  of  the  ran* 
Iters,  and  working  three  times  longer,  would  be  less  fatigued  at  th^ 
end  of  the  same  journey.  But  in  locomotive  carriages  the  case  is 
otherwise,  as  in  them  all  the  great  advantages  which  result  from  a  high 
velocity  may  be  made  available;  and  it  will  be  mainly  owing  to  this 
circumstance  that  locomotive  carriages  will  ultimately  supersede  the 
use  of  draught  horses  on  the  common  road.  We  are  tncKoed  to 
believe  that  in  less  than  three  years  hence,  this  will  take  place  in  fast- 
goio^  carriages  for  passengers  and  burthen,  and  that  a  more  gradual 
amelioration  and  change  to  the  same  system,  will  take  place  in  the 
slower  going  vehicles. 

The  reader  to  whom  this  subject  is  novel,  should  be  mindful  not  to 
mistake  the  data  we  have  usecl  in  our  comparative  estimate,  for  the 
real  power  required  to  draw  a  coach  load ;  that  being  only  about  a 
sixth  part.  Mc-  Macneil's  statement,  given  by  our  correspondentf 
relates  only  to  ascending  inclinations ;  and  as  1 1 1  lbs.  is  given  as  the 
force  of  (firnught  in  an  inclination  of  one  in  600,  at  six  miles  per  hour, 
we  may  assntne  from  all  the  data  given  with  respect  to  the  effect  upon 
different  kind^  of  road,  that  100  lbs.  will  be  about  the  average  force 
of  draught  upon  a  level,  4ind  as  the  momentum  acquired  in  descents 
will  compensate  for  the  loss  of  it  in  making  ascents,  100  lbs.  is  proba- 
bly very  near  the  truth.  Taking  that  for  our  datum,  the  following 
table  will  show  the  comparative  quantities  of  power  and  draught  ex- 
pended in  travelling  600  miles  at  the  several  velocities  of  motion: — 

Companuive 
Force  of      quantity  of 
Ratio  of  velocily.  Tiro^of  joaroejr.  Dlitance.  drauflit.   power  expoided. 

6  miles  per  hour  x  100  hours  ==  600  miles  100  lbs.  100,00 

7  miles      -    -  x  85+     -  =  600     -     -  104  lbs.  88,40 

8  miles      -    -  X  75  :    -  =  600     -    -  lOr  lbs.  80,25 

9  miles      -     -  x  66  -    -  =  600    -     -  ilO  lbs.  72,60 
10  miles      -     -  x  60  -     -  =  600     -     -  113  lbs.  67,80 

[Reg.  of  Jlrts. 


Theoretical  and  Experimental  Researches  to  ascertain  the  Strength 
and  best  Forms  of  Iron  Beams^  by  Eaton  Hoookinsoft** 

From  the  Memoirs  of  the  Literary  and  Philosophical  Society  of  Manchester, 

1831. 

'^  1.  The  very  frequent  use  of  iron  beams  for  supporting  the  floors  of 
factories,  and  of  other  places  crowded  with  people,  renders  it  ex- 

*  We  are  indebted  for  the  tise  of  the  work  forming  the  subject  of  the  foHow- 
ing  article^  to  our  esteemed  fiiend  William  Strickland,  Esq^  Architect.  We 
purpose  to  make  such  extracts  from  it  as  will  pat  our  readers  in  possession  of 
the  valuable  information  which  it  contains;  giving  as  much  attention  to  the  theo- 
retical part  of  the  work  as  will  be  necessary  to  present  a  correct  view  of  its 
bearing  upon  the  experimental  researches. — Coic.  Pub. 
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tranely  deainble  that  the  best  information  should  be  obtained  with 
respect  to  the, strength  of  this  material,  in  order  to  insure,  without  a 
great  superflttitj  of  metal,  the  requisite  stability.  In  a  case  so  deeply 
invoWlnsthe  loss  of  life,  and  where  a  failure  would  be  attended  with 
such  serious  consequences,  hardly  too  much  research  can  be  applied. 
The  scientific  character  of  the  subject  also  Imparts  to  it  additional 
iQterest;  and  we  cannot,  therefore,  be  surprised,  that  the  strength  of 
materials  has  encaged  the  attention  of  many  of  the  most  distinguish- 
ed philosophers  from  the  time  of  Galileo,  who  was  the  parent  of  these 
inquiries,  to  (he  present  age$  including  the  names  of  Bernoulli,  £u- 
ler,  Lagrange,  Coulomb,  and  Robison. 

**  These  great  men  have  shown  in  its  different  departments,  how  the 
refinements  of  speculative  science  can  be  applied  to  practical  pur- 
poses. They  have  done  much-^but  owing  perhaps  to  a  disinclination 
to  the  labour  and  expense  of  making  sufficient  experiments,  much 
¥ras  left  undone  for  later  inqikirers.  And  in  the  lateral  strength  of 
bodies,  after  all  the  hypotheses  that  have  been  employed  upon  it,  the 
practical  man  has  been  till  lately  without  a  general  and  satisfactory 
theory. 

<*2.  But,  while  it  is  thus  necessary  to  insure  sufficient  strength,  it 
is  very  desirable  that  the  beams  should  be  formed  in  the  manner  best 
adapted  to  resist  the  strains  to  which  they  are  subjected :  and  if,  by 
an  alteration  from  the  usual  shape,  the  same  strength  could  be  ob- 
tained with  a  smaller  quantity  of  metal,  the  expense  would  be  reduc- 
ed; and  the  material  rendered  even  capable  of  bearing  more  pressure, 
by  having  less  to  support  in  its  own  weight.  It  may  be  stated  in 
illustration  of  this  remark,  that  there  are  usually  upwards  of  100 
tons  of  metal  in  the  beams  supporting  the  floors  of  a  factory. 

•^3.  To  attain  these  objects,  as  far  as  lay  in  the  power  of  the  au- 
thor of  this  paper,  a  number  of  experiments  have  been  made;  but  be- 
fore giving  an  account  of  them,  it  may  be  proper  to  describe  the  na- 
ture of  the  strain  to  which  bodies  thus  acted  upon  are  exposed." 

**4.  Suppose  a  beam,  placed  horizontally,  with  one  end  firmly 
fixed  in  a  wall,  and  a  weight  hung  at  the  other,  it  will  bend :  but,  it 
IB  evident,  this  could  not  take  place,  except  by  the  lengthening  of  the 
top  parts,  or  the  compression  of  the  bottom,  or  bj  both.  Now,  both 
of  these  effects  do  actually  take  place;  and  hence,  there  is  some  in- 
termediate point,  or  line,  between  the  top  and  bottom  of  the  beam, 
where  the  particles  are  neither  extended  nor  compressed:  all  abov<^ 
being  in  some  state  of  tension,  and  all  below  compressed.  This  line 
may  properly  be  called  the  neutral  line. 

^If  then,  ADBC  represent  a  transverse  surface  of  the  beam,  and 
AB  the  neutral  line,  ADB  must  be  the  surface  of  tension  and  ACB 
that  of  compression. 
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Fig.l. 
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^  Now,  it  18  evident^  that  the  extensions  or  compressions  of  any  par- 
ticles within  these  surfaces,  will  be  as  their  distances  from  the  line 
AB ;  and  the  forces,  exerted  bj  those  particles,  most  be  in  the  same 
proportion,  so  long  as  the  elasticity  remains  perfect;  for  then  the 
forces  are  found  to  be  as  the  extensions  or  compressions." 

Afterwards  the  forces  of  the  particles  would  vary  in  some  differ- 
ent ratio  of  the  distance. 

The  fact  that  ther  forces  of  the  narticles  on  each  side  of  the  neutral 
line  are  equal,  furnishes  amethoa  of  determining  the  position  of  that 
line. 

Tl)e  force  of  each  particle  in  the  surface  of  tension  is  represented 
by  the  product  of  that  particle  into  its  distance  from  the  neutral  line 
AB.  The  sum  of  the  forces  of  the  particles  in  the  surface  ADB,  of 
tension,  will  give  the  force  of  tension  produced  bj  the  weight  W. 
By  a  well  known  property  of  the  centre  of  gravity,  viz.  that  it  is  the 
centre  of  mean  distance,  the  sum  of  the  particles  in  the  surface  ADB 
Multiplied  by  their  respective  distances,  may  be  represented  by  the 
surface  ADB,  multiplied  by  the  distance  of  its  centre  of  ^vity,  G, 
from  the  axis  AB;  that  is,  by  the  surface  ADB  multiplied  by  GP, 
(ADB  X  GP.) 

In  like  manner,  the  force  of  compression,  produced  by  the  weight 
lY,  in  the  surface  AGB,  may  be  represented  by  the  surface  ACB 
multiplied  by  gP,  (ACB  x  gP,)  g  being  the  centre  of  gravity  of  the 
surface  of  compression  AGB. 

If  the  resistance  of  the  solid  to  extension  be  equal  to  its  resist- 
ance to  compression,  then  the  two  pro<lucts  found  above  will  be 
equal.  This,  it  appears  by  experiment,  is  nearly  the  case  in  cast 
and  in  wrought  iron,  but  is  not  so,  (according  to  some  experiments 
made  by  our  author,)  in  timber. 
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Id  general,  then,  the  prodacts  found  aboTe  to  represent  the  forces 
of  tension  and  compression^  cannot  be  taken  as  equal,  Imt  we  have 
alwETS  the  proportion,  as 
•ADB  X  GP :  ACB  X  ^-P : :  force  of  extension  :  force  of  compression. 

We  see  from  this  that  the  neutral  line  divides  the  surface  of  frac- 
tnre,  so  that  the  parts  multiplied  hj  the  distances  of  their  centres 
of  mvitj  from  the  neutral  line,  are  in  a  constant  ratio. 

In  the  cases  of  cast  and  malleable  iron,  as  stated  above,  the  ratio 
is  that  of  equality,  or 

ADB  X  GP  «  ACB  X  ^P. 

If  we  suppose  these  products  equal  jn  a  homogeneous  beam  of  a  cir- 
cular, or  rectangular,  section,  the  surfaces  ADB  and  ACB  must  be 
equal,  that  is,  the  neutral  line  bisects  the  section. 

Thus  much  for  the  means  of  determining  the  position  of  the  neutral 
ara.    . 

If  we  would  consider  the  total  effect  produced  bj  the  weight  W, 
ve  should  observe  that  it  tends  to  torn  the  particles  in  ADB  by  ten- 
sion, about  the  neutral  line  AB,  and  also  those  in  ACB  bj  compres- 
sion, about  the  same  neutral  line.  If  we  suppose  the  resultant  of 
all  the  forces  of  tension  to  pass  through  O,  the  effect  of  tension  around 
the  axis  AB  will  be  represented  bj  the  sum  of  the  tensions  of  the 
particles  in  ADB  multiplied  bj  the  distance  OP.  If,  in  like  man- 
ner, we  take  o  for  the  point  through  which  the  resultant  of  compres- 
sion  passes,  the  effort  to  turn  about  AB  bv  compression  will  be 
measured  by  the  sum  of  the  compressions  of  the  particles  multiplied 
by  oP.  But  the  weight  W  acts  with  the  leverage  of  the  length  of 
the  beam  to  the  surface  of  fracture,  that  is,  with  ol;  whence  its 
effect  is  measured  by  W,  multiplied  by  ol.  This  last  effort  bebg 
equal  to  the  sum  of  the  two.  former,  we  have 
lY  XoI=OPx8um  of  tensionsof  particles  4-8nm  of  compressions  xoP. 

We  have  before  seen  that  the  sum  of  the  forces  of  tension  and  of 
compression  on  each  side  of  the  neutral  line,  are  equal,  whence  one 
may  be  substituted  for.  the  other,  and  our  equation. becomes, 
W  X  ol  =  sum  of  tensions  x  (OP  -f-  oP)  or 
t  W  X  ol  s  sum  of  tensions  x  Oo 

"Whence  we  see  that  other  things  being  the  same,  the  weight  at  H, 
to  produce  a  given  deflection,  will  depend  upon  the  distance  Ool 

In  the  conditions  employed  to  deternAne  the  points  O  and  o,  we 
recognise  those  for  the  centre  of  percussion  of  a  body;  accordingly  0 
and  o  may  be  found  by  the  rules  given  for  that  centre,  when  the  po- 
sition of  the  neutral  axis  has  been  found. 

•  C^  the  surface  ADB  «  s,  GP«=^,  ACB  -  •,  ^P  -.^,  the  ratio 
ot  tue  force  neceanry  to  produce  extension  to  that  required  to  produce  an 
equal  compression,  as  1:  A;  the  equation  of  our  author  corresponding  to  the 
^^\  proportion  iBga^n  ^tf.  This  is  obtained  by  a  method  which  we  con- 
aider  less  nmple  than  that  given  above. 
In  th«  case  of  timber,  according  to  Kr.  Hodgkinson's  experiments,  n  —  A. 

t  To  find  an  absolute  value  for  W,  call  PD  -  a;  the  weight  sustained  by  the 
tension  of  any  number  of  fibres  at  the  top  of  the  beam  —  U  Then  since  /  is  the 

force  of  tennon  at  the  distancea  from  the  neutral  fine,— x«  will  be  thefoiceat 
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We  atoDce  perceive  the  influence  of  the  form  of  a  beam  irpon  its 
streDsth,  and  that  in  finding  the  form  of  greatest  strength  we  mqst 
be  guided  b^  the  results  just  obtained.  Thus,  since  t^e  weight  to 
produce  a  given  deflection  depends  upon  the  distance  Oo,  we  must 
seek  to  remove  as  far  from  each  other  as  possible  the  points  O  and  o, 
the  centres  of  tension  and  compression.  These  points  corresponding 
to  the  centres  of  percussion  of  the  two  parts  into  which  the  section 
of  fracture  is  divided  bjr  the  neutral  line. 

We  shall  have  occasion  to  refer  to  these  remarks  in  the  sequel. 
The  theorj  applies  so  long  as  the  elasticity  of  the  material  of  which 
the  strength  is  to  be  determined,  remains  unimpaired. 

We  pass  over  the  verj  insenious  experimental  demonstration  of 
the  equality  offerees  on  eaon  side  of  the  neutral  line,  made  by  the 
substitution  of  springs  for  the  natural  elasticity  of  the  particles  of 
solids,  and  proceed  to  the  author's  examination  of  the  relation  be- 
tween the  resistance  of  cast  iron  to  extension  and  to  compression. 

*<  For  this  purpose,  I  had  several  castings  moulded  of  different 
sizes,  but  of  one  general  form,  such  that  by  bending  them,  first  one 
way,  and  then  the  other,  the  relative  resistances  to  extension  and 
compression  in  one  and  the  same  part  might  be  obtained.  Each  cast- 
ing was  several  feet  long,  and  equal  in  section  throughout,  with  its 
parts  as  slender  as  could  well  be  run  to  preserve  it  even  and  sound. 
During  the  experiment  one  end  of  the  casting  was  fixed  in  a  wall, 
and  weights  to  bend  it  hung  at  the  other. 
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any  distance  «,and  that  at  the  mean  distance  (GP— ^)  will  be—  x  if-  hence  the 

force  of  tension  of  all  the  particles  in  ADB  (  — i  #)  will  be  expressed  hj 

'■ —  X  ^  X  «•    Substituting  this  value  in  the  ^equation  just  found,  and  calling  / 

tgB 
the  length  of  the  beam,  we  have  wlm^  —  (p  +  p'* )    . 

To  comprehend  the  case  in  which  the  beam  is  bent,  the  bearing  length  be- 
ing altered  by  deflection  4  becomes  /  X  Cosine  of  deflection.     The  formula, 

to 
calling  D  the  angle  of  deflection,  is  wl  X  Cos,  D  —  -^  {/)  +  /> '.) 

Both  of  these  equations  are  from  the  text,  the  method  only  difTenng  fivm 
that  of  the  author. 
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<<ABC  represents  an  elevation  of  the  castings,  and  DCHB  a 
cross  section  of  all  of  them.  The  end  A  was  wedged  fast  into  the 
wall,  but  so  as  to  be  easily  removed,  in  order  that  the  casting  might 
be  turned  the  other  side  upward;  as  the  intention  was  alternately  to 
compress  and  eitend  the  vertical  rib  of  DCHE  at  C." 

Following  this  method  four  series  of  experiments  were  made,  each 
one  consisting  of  a  set  with  the  vertical  rib  alternatelj  downward 
and  opwnrd.  The  dimensions  of  the  beams  in  series  one,  two,  and 
four,  were  different;  in  series  two  and  three  nearly  the  same,  having 
been  cast  from  the  same  model. 

Tht  dimensions  of  thje  bar  used  in  the  series  four  are  given,  to  ena- 
ble the  reader  ta  judge  of  the  scale  upon  which  these  experiments 
were  made,  «nd  because  the  same  dimensions  were  used  in  an  ex- 
periment of  adiffereAt  kind  subsequently  made. 

<*  Expert  4. — Length  of  arm  fi?e  feet— deflections  taken  at  the  end 
— weignts  hung  at  four  feet  six  inches  from  shoulder— weight  of  cast- 
ing at  the  end  with  scale  lOi  +  4^  »  15  lbs.,  DE  a  4.1  inches,  EF 
«.  .25,  GH  »  1.1,  CH  » .25." 

'*  l^.  The  experiments  were  mostly  begun. with  the  broad  part  of 
the  casting  upwards,  to  compress  the  vertical  rib;  and  when  a  weight 
er  two  had  been  laid  on,  and  the  deflections  noted,  the  piece  wa3 
turned  the  other  way  up,  before  the  elasticity  was  much  injured,  and 
the  deflections  from  the  same  weights  a^ain  taken,  the  rib  being  now 
extended.  This  mode  of  turning  the  piece,  which  was  usually  done 
two  or  three  times  with  the  same  casting,  it  being  first  reduced,  if 
necessary  to  its  original  form,  answered  better  for  obtaining  the  com- 
parative extensions  and  compressions  by  equal  weights,  than  reakine 
all  the  experiments  on  each  side  in  a  series  would  have  done;  though 
it  left  the  tabular  results  rather  more  anomalous.  I  preferred,  too^ 
obtaining  the  extensions  and. compressions  from  the  same  rib,  to  tak* 
ing  each  from  different  ones,,  on  account  of  the  difiiculty  of  getting 
such  small  castings  precisely  of  eciual  size  and  equal  strength  of  iron. 
This  mode  of  making  the  experiment,  however,  rendered  the  time 
when  the  elasticity  t^ame  impaired  rather  doubtful." 

The  results  are  collected  in  the  following  table  given  by  the  au- 
thor:^ 


^XptB. 

WeiehtB 
m  lb8. 

Deflections 
from  eztensiqn. 

Deflections 
from  compression. 

Ist. 

2nd. 

3d. 

4th. 

1st. 
2nd. 
3d. 
4ih. 

7 
30 
30 
30 

27 
80 
50 
60 

.37 
.61i 
.96 
.86 

1.56 
1.65 
1.72 
2.03 

.34  -^ 
53 
'97^  ^Earlier  weights. 

!84  J 

.  1.35  ^ 

/g.     >Later  weights. 
•L86  J 
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**  19.  With  regard  to  the  inferences  to  be  drawn  from  these  ex« 
periments,  we  will  make  the  three  following  suppositions:— « 

<<  1st  Suppose  the  material  to  be  incompressible^as  has  generalljr 
been  assumed  in  this  country,  and  the  experiment  to  be  began  with 
the  back  of  the  casting  upwards,  the  leg  GC  will,  by  supposition^ 
offer  an  insuperable  resistance  to  a  force  tending  to  compress  it,  and 
the  deflection  must  arise  from  the  small  quantity  which  the  broad 
part  BEF  will  extend:  if  the  casting  be  then  turned  the  other  side 
upwards,  the  part  DEF  being  incompressible,  the  deflection  mast 
arise  from  the  extension  of  GG,  and  consequently  would  be  many 
times  as  great  as  when  the  casting  was  the  other  side  upwards,  G€ 
being  so  much  less  than  DEF. 

<«  2nd.  Suppose  the  body  to  be  inextensible,  then  if  the  back  of  the 
casting  be  upwards,  the  deflection  will  wholly  arise  from  the  com- 
pression of  GC,  and  will  be  many  times  greater  than  if  G€  had  been 
upwards,  when  it  must  have  arisen  from  the  compression  of  DEF. 

**  Sd.  Suppose  the  extensions  to  be  equal  to  the  compressions  from 
the  same  forces;  the  deflection  in  this  case  will  be  the  same  from  the 
same  force  whether  the  rib  GC  be  downwards  or  upwards." 

<<The  table  of  results  shows  that  the  first  and  second  suppositions 
are  inadmissible;  with  regard  to  the  third,  it  appears  that  m  eVIery 
instance,  except  one,  the  deflections  from  extension  are  greater  than 
those  from  compression  by  equal  forces,  whether  the  elasticity  be 
perfect  or  not;  the  first  four  harins  been  taken  before  the  elasticity 
could  have  been  much  injured,  and  the  last  four  nearly  at  the  break- 
ing point.  Still  the  difference  is  not  so  great,  but  that  they  may,  in 
most  cases,  without  material  error,  be  assumed  as  the  same.  Hence, 
the  extensions  and  compressions  from  equal  forces  in  cast  iron,  are 
nearly  equal. 

**21.  This  is  a  very  interesting  fact:  it  has  often  been  assumed 
by  writers,  but  I  have  not  before  seen  any  proof  of  it,  except  in 
an  experiment  of  M.  Duleau,  which  renders  it  very  probable  that 
it  is  tne  case  in  malleable  iron.  Mr.  Tredgold,  in  his  <*  Essay 
on  the  Strength  of  Cast  Iron,"  has  assumed  it,  and  made  it  the  basis 
of  his  reasonings.  He  thence  concludes,  (Section  4th,)  that  in  & 
beam  of  the  strongest  form,  its  section  ought  to  have  equal  ribs  at 
top  and  bottom  of  it:  So  that  the  neutral  axis  being  at  half  the  height 
of  the  beam,  there  might  be  equal  resisting  powers  on  both  sides  of 
that  axis.  Another  conclusion  which  mi^t  be  drawn  in  the  same 
way,  and  which  he  mentions,  (pase  132,)  is,  that  a  triangular  prism, 
[he  might  from  his  view  have  said  any  other  form,]  is  equally  strong, 
whether  it  be  loaded  one  way  up  or  the  opposite,  supposing  it  not 
strained,  so  as  to  injure  its  elasticity." 

[to  bx  coirri vubd.] 


Improvement  in  Piano  Ibrtee. 

MoNsiBUR  Paps  has  just  succeeded  in  improving  the  mechanisn 
of  the  piano  forte  in  a  way  that  merits  attention. 
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It  has  tor  aiMne  jeare  been  acknowledged  bj  skitfal  practitionerSf 
that  if  the  wires  of  this  instrumeiit  could  be  struck  by  the  hammers 
from  above,  instead  of  from  below,  thftt  a  finer  quality  of  tone,  more 
power,  more  solidit  j,  and  a  longer  duration  as  to  correctness  of  into- 
oation  would  be  accomplished.  Bj  dint  of  perseverance  and  a  vartetj 
of  experiments,  Monsieur  Pape  has  triumphed  over  all  his  difficul- 
ties ;  and  this  new  piece  of  mechanism,  carried  to  the  highest  degree 
of  perfection,  is  one  of  the  most  remarkable  improvements  iq  piano 
fortes  that  have  been  invented  since  the  origin  of  that  instrument. 

Monsieur  Pape,  in  applying  his  discovery  to  horizontal  grand 
pianos,  has  found  the  means  of  considerably  diminishing  their  length, 
and  at  the  same  time  of  augmenting  the  volume  of  tone.  The  tone 
of  these  new  horizontal  pianos  having  made  it  desirable  that  the  same 
mechanism  should  be  adapted  to  those  of  the  square  form,  he  made 
fresh  experiments,  and  the  success  of  them  surpassed  his  expectations; 
for  in  reducing  his  scale  to  less  dimensions  than  those  now  in  use, 
not  only  has  he  obtained  an  easier,  more  nervous,  and  more  delicate 
touch,  but  a  volume  and  quality  of  tone  as  powerful  as  in  instruments 
of  the  ordinary  length.*— .^rcAtve^  des  dicouvertes. 

%*  The  principle  of  making  the  hammer  strike  the  wires  from 
above  is  by  no  means  a  new  invention :  unless  we  are  greatly  mistaken 
it  has  been  used  in  Germany  niany  years.  That  **a  finer  quality  of 
tone,  more  pawtr^  and  more  solidity"  may  be  obtained  by  this  new  ap- 
plication, we  can  readily  conceive;  how  the  priticiple,  however,  should 
afect  the  '*  duration  as  well  as  the  correctness  of  the  intonation," 
we  can  by  no  means  understand,  being  ignorant  of  Monsieur  Papers 
mechanism. 

That  with  'diminishing  the  length,  he  should  augment  the  volume 
of  tone,"  too^  is  a  very  remarkable  fact,  and  which  we  can  scarcely 
credit  without  the  aid  of  those  two  important /acuities,  the  senses  of 
bearing  and  seeing.  As  an  improvement,  however,  in  an  elefi;ant  art, 
it  is  very  valuable  in  every  point  of  view ;  for  we  consider  this  most 
cenmon  of  all  musical  instruments  capable  of  considerable  ameliora- 
tioii  as  to  toach,  tone,  (quality  as  well  as  quantity,)  and  serviceable 
daratioii;  for  of  ail  organs  it  Is  the  earliest  and  the  most  sensibly  af- 
fected by  use  and  age.  Editor  Repertory. 


Improvement  in  Rail-ways  and  Carriages  at  Coal  Works. 

In  this  valuable  improvement  the  rail-way  is  sustained  in  a  level 
and  horizontal  position,  and  at  the  required  height,  by  a  suitable 
number  of  upright  posts,  and  permanently  secured  by  bolts  or  other 
fixtures.  The  (losts  are  securely  imbedded  in  the  ground^  and  are 
preserved  in  their  respective  positions  by  suitable  bracings  or  stan- 
cheons.  On  the  horizontal  bars  which  constitute  the  bed  pieces  of 
the  rail-way,  are  beds  of  wrought  or  cast  iron,  or  other  proper  ma- 

*  See  Loud's  patent  for  this  improvement  in  the  Franklin  Journal,  for  July, 
VoL  IX.— No.  S — March,  1832.  97 
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teriaU  which  are  firmlj  secured  to  them,  and  extend  their  whole 
length.  These  beds  are  smooth  an^  level  to  receive  the  wheels  of 
the  carriage,  which  maj  be  flanched  or  grooved  to  move  upon  them. 
The  rail-carriage  consists  of  a  frame,  constructed  of  suitable  mate- 
rial, to  which  axles  of  wrought  iron  are  attached  bj  means  of  bolts, 
or  other  contrivances*  The  wheels  maj  be  formed  of  wrought  or 
cast  iron,  or  other  proper  substance,  and  may  be  made  solid  or  other- 
wise, with  their  surfaces  flanched  or  grooved  to  move  on  correspond- 
ing surfaces  of  the  beds  of  the  rail-way.  Attached  to  the  bottom  of 
the  carriage,  and  suspended  from  it,  is  a  chain,  which  maj  be  length- 
ened or  shortened  at  pleasure,  having  a  hook  at  its  extremity  for  at- 
taching a  coal  tub.  At  one  extremity  of  the  rail-way  is  a  crane,  se- 
cured by  suitable  fixtures.  This  crane  is  supplied  with  a  chain  or 
rope  fall,  which  raises  the  coal  from  the  vessel  to  the  carriages,  and 
which  may  be  worked  by  horse  or  other  power.  Beneath  the  rail-way, 
and  under  this  crane,  is  a  jstaying  made  to  slide. between  the  foot,  and 
may  be  raised  or  depressed  by  means  of  pins  or  bolts  which  fit  into 
apertures  bored  in  the  posts.  The  coal  is  raised  to  the  staying  before 
mentioned  in  tubs  by  a  chain  fall  attached  to  the  crane,  where  it  is 
disen^ed  by  an  assistant,  and  transferred  to  the  carriage.  The  car- 
riage IS  put  in  motion  by  means  of  ropes,  pulleys,  or  other  machine- 
ry, and  the  coal,  suspended  in  tubs  beneath,  is  transported  to  the 
distance  required,  where  it  is  deposited,  the  carriage  immediately  re- 
turning with  the  empty  tub.  This  improved  rail-way  is  of  a  double 
form,  so  as  to  admit  of  two  carriages  moving  parallel  to  each  other, 
when  the  middle  horizontal  bed  piece  has  on  its  surface  beds  for  the 
inner  wheels  of  both  carriages.  In  this  case  the  crane  is  placed  in 
the  centre,  and  is  enabled  to  serve  each  carriage  in  succession  by 
swinging  two  ways.*— iVeio  Monthly  Mag. 


Strength  Test  for  Bleaching  Powder. 

The  necessity  of  havine  a  means  of  ascertaining  the  chlorine 
strength  of  bleaching  powder  has  been  felt  so  strongly,  that  many 
fyersons  have  turned  their  attention  to  the  discovery  of  an  unexcep- 
tionable process  for  the  purpose;  and  the  use  of  sulphate  of  indigo,  of 
salts  of  hianganese,  and  of  the  chlorometer  apparatus  of  Gay  Lussac, 
is  consequently  well  known  to  all  who  are  concerned  in  the  use  of 
that  chemical  production.  M.  Marozeau,  amongst  others,  has  sought 
to  obviate  the  objections  belonging  to  all  the  processes  known,  and 
has  described,  as  the  result  of  his  exertions,  a  new  process  founded 
on  the  use  of  mercurial  salts.  Let  muriatic  acid  be  added  to  a  solu- 
tion of  protonitrate  of  mercury,  in  quantity  more  than  sufficient  to 
precipitate  all  the  mercury  as  calomel ;  then  let  a  solution  of  chloride 
of  lime  be  added :  the  chlorine  set  at  liberty  by  the  excess  of  acid 
will  react  on  the  calomel,  will  convert  it  into  corrosive  sublimate, 
which,  dissolving,  the  solution  will  become  perfectly  clear  and  trans- 
parent again,  if  enough  chloride  of  lime  has  been  added. 

This  effect,  when  produced  by  known  solutions  of  mercury  and 
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bleaching  powder,  and  with  the  attentron  required  to  obtain  a  com- 
plete chemical  action,  is  said  by  M.  Marozeau  to  fornish  a  very  ez- 
eellent  method  oraacertainine  the  strength  of  bleaching  powder;  for 
bj  agitation  of  the  liquids,  all  the  calomel  at  first  formed  maj  be  con- 
verted into  corrosive  sublimate,  and  dissolved  before  the  slightest 
odovr  of  chlorine  is  sensible  in  the  residual  liquor.  He  uses  the  chlo- 
rometer  of  Gay  Lossac,  but  inverts  the  office  of  the  pipette  or  fixed 
measure  of  bulk:  instead  of  using  it  to  measure  out  the  bulk  of  solu- 
tion of  chlorine  to  be  tried,  it  is  employed  to  measure  out  a  fixed 
quantity  of  the  test  solution  of  nitrate  of  mercury,  and  the  graduated 
jar.is  used  to  ascertain  the  quantity  of  solution  off  chloride  required 
to  convert  the  calomel  when  formed  into  corrosive  sublimate. 

The  strengths  of  the  solutions  of  nitrate  of  mercury  and  bleaching 
powder  to  be  tried,  are  made  to  conform  to  the  dimensions  of  the  in- 
atruments  constituting  Gay  Lussac's  chlorometer.  The  proof  liquor 
is  procured  by  boiling  mercury  in  excess  in  dilute  nitric  acid,  con- 
tinuing the  ebullition  until  no  deutonitrate  remains  in  solution.  The 
strength  is  adjusted  in  two  ways,  either  by  preparing  a  solution  of 
chlonde  of  lime  with  a  known  quantity  of  chlorine,  and  then  trying 
it  <gunst  ^e  test  solution  as  yet  unadjusted,  and  diluting  the  latter 
nntil  M  agrees  with  this  known  solution,— or  by  ascertaining  how  much 
of  the  test  liquor  is  required  to  precipitate  the  whole  of  the  chlorine 
in  a  known  solution  of  common  salt.  For,  as  the  quantity  of  chlorine 
iQ  common  salt  required  to  convert  the  mercury  in  a  given  quantity 
of  test  solution  into  calomel,  is  exactly  equal  to  that  required  after- 
wards from  chloride  of  lime  to  convert  the  calomel,  so  formed,  into  cor- 
rosive sublimate,  it  is  easy  to  make  a  known  solution  of  salt,  and  to 
dilute  the  teat  liquor,  until  a  given  quantity  of  it  will  exactly  preci- 
pitate a  measure  of  that  saline  solution ;  and  such  test  liquor  will,  by 
the  process  recommended,  show  what  quantity  of  the  solution  of 
faleacbiiu^  powder  contains  the  same  proportion  of  chlorine  as  the 
atandard  solution  of  salt  thus  referred  to.    * 

M.  Marozeau  then  gives  minute  instructions  for  the  use  of  this  pro- 
cess, intended  for  those  who,  not  possessing  much  chemical  know- 
ledge still  have  to  apply  the  instrument  \  and  he  states  that,  having 
a»ed  it  very  constantly,  it  has  afforded  him  highly  satisfactory  re- 
auita.*  {Jour.  Royal  InatUtitwrC 


Sound  SterriB  to  Ships  of  War. 

The  important  question  of  round  sterns  has  with  much  generality 
been  discussed;  and  it  is  therefore  with  no  ordinary  pleasure  that  we 
find  a  splendid  prize  has  been  offered  by  the  French  Minister  of 
Marine,  for  determining  among  all  the  forms  that  can  be  presented 
that  particular  one  which  shall  unite  in  the  highest  degree  all  tlie  re- 
quisite conditions  that  the  seaman,  the  naval  architect,  and  the  geo- 
metrician may  require. 

Onr  readers  are  aware  that  a  vigorous  contest  was  for  a  long  time 

*  Ann.  de  Cbiin.,  xlvt.  400. 
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kept  up  respecting  theprtncmZe  of  the  round  sterns;  bat  time,  which 
softens  differences,  and  moulds  even  prejudice  itself  into  the  form  of 
truth,  has,  in  this  case,  obtained  another  victoVy;  and  a  figure  which 
our  gallant  seamen  had  connected  with  the  glorious  recoUections  of 
Trafalgar  and  the  Nile,  is  now — with  wisdom  which  cannot  be  too 
highly  praised -^nearly,  if  not  altogether,  abandoned.  The  square 
stern,  with  all  its  massy  and  cumbrous  forms,  has  indeed  given  waj 
to  another  more  in  unison  with  the  great  march  of  improvement  now 
going  on. 

But  while  the  principle  of  what  is  commonly  called  the  round  stern 
has,  with  few  exceptions,  been  admitted  in  all  its  fulness,  its  best 
possible  form  has  not  been  determined ;  and  it  would  seem  as  if  fan- 
cy, ratlier  than  the  sound  discretion  which  geometry  imparts,  had 
presided  over  the  designs  hitherto  submitted  to  the  world. 

Among  the  infinite  variety  of  forms  which  may  be  denominated 
**  round,"  there  must  be  one  wliich  shall  unite  in  a  higher  degree 
than  any  other,  all  the  best  conditions  of  strength,  convenience,  and 
defence;— 'Which  shall  secure  to  the  brave  sailor  the  greatest  degree 
of  comfort,  add  a  new  arm  to  his  power  in  the  day  of  battle,  and  se- 
cure to  that  portion  of  the  frame  work  of  the  vessel,  the  same  admi- 
rable strength  as  distinguishes  its  other  parts.  It  is  this  choice  of 
forms,  which  the  French  Minister  of  Marine  now  invites  the  naval 
architect,  the  sailor,  and  the  man  of  science,  to  contemplate;  and  we 
hail  the  call  as  a  revival  of  the  days  when  the  great  men  of  the 
Academv  of  Sciences,  clad  in  the  armour  of  the  transcendental  geo- 
metry, (fescended  from  the  lofly  elevation  of  the  system  of  the  world, 
to  contend  for  the  conditions  of  the  metacentre,  the  great  principles 
of  stowage,  the  problems  of  masting,  of  pitching,  and  of  rolling,  apd 
all  the  other  complicated  but  interesting  inquiries,  which  the  general 
question  of  ship-buildins  involves. 

Our  Journal^  read  alike  by  geometricians,  the  naval  architect,  and 
the  sailor,  can  hardly  be  better  employed  than  in  recording  the  con- 
ditions which  the  French  minister  has  proposed  for  this  great  problem. 

<<To  furnish  the  best  plans  for  the  circular  sterns  for  line  of  battle 
ships  and  frigates,  with  all  the  exterior  and  interior  fittings,  the  man- 
ner of  disposing  the  timbering  so  as  to  combine  the  necessary  condi- 
tiotfb  for  defence,  with  strength,  lightness,  a  dispersion  of  the  weight 
in  proper  proportion  to  the  displacement  of  eacn  part,  the  efficiencj 
of  the  rudder,  the  convenience  of  the  water-closets,  and  the  general 
suitableness  of  the  accommodations. 

*<This  manner  of  fitting  the  stern  must  possess  facilities  for  ena- 
bling the  commandant  to  be  aware  of  whatever  mancBUvres  may  be  in 
progress,  without  being  obliged  to  appear  on  deck. 

**  The  style  of  ornament  which  it  would  be  proper  to  adopt,  as  well 
for  the  forward  as  for  the  after  part  of  these  new  constructions,  is  also 
to  be  described.  The  competitors  are  to  remember  that  nothing  of 
importance  is  to  be  at  all  sacrificed  to  these  decorations. 

**  The  side  of  the  ship  at  the  stern  must  have  the  same  thickness 
as  at  the  corresponding  places  in  other  parts  of  the  ship.  The  ports 
must  be  so  disposed,  that  it  may  be  easy,  o|i  each  deck,  to  bring  guns 
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to  bear  ri|bt  aRf  and  on  the  angles  of  the  qaarters,  to  command  those 
points  which  the  other  guns  cannot  be  brought  to  bear  upon. 

«<The  rudder  maj  be  fitted  either  without  board  or  within  with  a 
circular  head,  but  reasons  must  be  given  for  whatever  plan  may  be 
proposed.  Reasons  also  are  to  be  stated  for  the  station  which  maj 
be  proposed  for  the  water  closets,  whether  they  are  fitted  interiorly, 
or  in  an  exterior  gallery. 

«« The  officers  of  the  different  branches  of  the  naval  service  are 
called  upon  to  send  their  proposals  to  the  minister  before  the  1st  of 
Joly,  1832.  Other  persons  wishing  to  become  competitors,  are  eligi- 
ble to  do  so. 

*<  The  memoir  in  which  each  competitor  explains  his  proposals, 
must  be  accompanied  with  all  the  calculations  and  drawings  which 
may  be  necessary  to  render  his  plan  perfectly  complete  and  intelligi- 
ble in  all  its  details. 

^^Each  proposal  must  have  a  motto  affixed  to  it,  of  which  a  copy  is 
to  be  enclosed  in  a  sealed  letter,  containing  also  the  name  and  pface 
of  residence  of  the  proposer. 

<*  A  medal  of  the  value  of  2000  francs  will  be  given  to  the  author 
of  the  best  memoir  presented  to  the  minister  of  marine  before  ttko 
stated  period.  [Brewatef'9  Jour. 


On  AriuiwHj  or  overflowings  WeUe^  and  the  employment  of  the  Warm 

Water  brought  from  great  depths  for  economical  purposes. 

From  the  Edinburgh  New  Pbilosophical  Journal. 

Wrbkcb  do  artesian  wells  derive  their  water,  and  how  do  they 
acquire  their  power  of  ascension,  which  sometimes  occasions  in  the 
middle  of  plains,  at  a  distance  from  hills  and  mountains,  the  surpris- 
ing phenomenon  of  spouting  springs?  are  questions  which  have  been 
often  proposed,and  very  variously  answered.  The  most  natural  expla- 
nation is  undoubtedly  that  which  supposes  the  water  of  these  wells, 
like  that  of  natural  wells,  to  be  derived  from  the  atmosphere,  and 
their  power  of  ascension  the  hydrostatic  pressure  of  a  more  elevated 
reservoir,  with  which  the  perforated  canal  or  bore  stands  in  connexion. 
Sometimes,  however,  the  local  relations  are  such  that  it  is  difficult  to 
refer  the  water  to  such  a  source,  and  then  it  is  that  the  framers  of 
wild  hypotheses  stand  forth  with  their  absurdities.  A  late  observa- 
tion, which  affords  a  striking  proof  of  the  accuracy  of  the  above  ex- 
planation, is  therefore  the  more  worthy  of  being  noticed. 

At  Tours,  on  the  Loire,  an  artesian  well,  with  a  bore  of  three  and 
three-quarter  inches,  which  brought  the  water  from  a  depth  of  355 
feet  to  the  surface,  was  damaged,  and  they  were  obliged,  (on  the 
SOth  of  January  of  this  present  year,)  to  remove  the  tu^  till  within 
twelve  feet  of  the  surface.  The  water  suddenly  rushed  out,  increas- 
ed fully  to  a  third  more  than  its  former  quantity,  and  continued  to 
flow  for  several  hours.  It  was  now  no  longer  clear  as  before;  on  the 
contrary,  it  brought  along  with  it  a  great  quantity  of  fine  sand,  and 
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surprising  enoagh,  also  numerous  remains  of  plants  and  biralve  shef  ls| 
branches  of  the  thorn  several  inches  long,  and  blackened,  owing  to 
their  residence  in  the  water;  further,  fresh  stems  and  roots  of  marsh 
plants,  seeds  of  many  different  plants,  and  also  fresh  water  shells, , 
as  Flanorbis  marginattUj  also  HeHx  rotundaiOy  and  Hdix  striata. 
All  these  resembled  those  which  are  found  after  floods,  on  the  sides 
of  smaller  rivers  and  brooks.  The  fact  is  so  remarkable,  that  the 
truth  of  it  might  be  called  in  question,  had  it  not  been  accurately 
determined.     There  result  from  it  the  following  conclusions: 

1.  The  water  of  the  artesian  well  of  the  citj  of  Tours  must  occu- 
py not  more  than  four  months  in  flowing  through  its  subterranean 
canals,  because  the  ripe  seeds  of  harvest  have^reached  the  mouth  of 
the  well  without  being  decomposed. 

S.  As  the  water  carries  along  with  it  shells  and  pieces  of  wood, 
it  cannot  reach  its  place  by  filtration  through  the  layers  of  sand,  but 
must  have  flowed  through  more  or  less  irregular  canals. 

S.  The  source  of  this  water  is  to  be  looked  for  in  some  moist  vaK 
leys  of  Auvergne  and  the  Vivarais. 

The  remains  of  the  plants  and  animals  are  deposited  in  the  mine- 
ral cabinet  of  the  city.  As  soon  as  the  seeds,  five  or  six  in  number, 
are  referred  to  their  plants,  naturalists  will,  in  places  situated  hieher 
than  the  basin  of  the  Loire,  be  able  to  make  out  the  points  where 
these  subterranean  waters  are  poured  out. 

It  is  to  be  wished  that  French  observers  would  state  how  they 
prove  that  the  waters  of  this  well  come  from  Auversne,  about  ISO 
miles  distant.  If  this  shall  be  proved,  the  considerable  rise  of  arte- 
sian water  in  other  places,  where  no  hills  occur  near,  or  where  they 
are  bored  in  the  most  elevated  points  in  the  neighbourhood,  will  lose 
every  thin^  puzzling. 

This  rising;  is  sufficiently  remarkable  to  induce  us  to  communicate 
some  examples  from  Hericart. 

Height  of  the  rise 

Depth  of  the  well  i^ove  the  le?el  of 

Name  of  the  Well.  ironithesur&ceof  the  Seine,  at  the 

the  place.  Point  de  la  Tour- 

nelle. 

Paris  feet.  Paris  feet. 

St.  Owen             -           -              150.8  6.2 

Same                          -  -        203.2  11.1 

Epinay                 -            -              166.2  24.6 

Same              -            -  -        207.8  33.8 

Maison  Blanche  near  Paris  -        121.6  64.6 

Mount  Rouge  at  Paris      -             315.5  80.0 

The  two  last  wells,  exactly  those  which  rise  highest  above  the 
level  of  the  Seine,  are  bored  on  heights,  and  hence  their  water  re- 
mains considerably  under  the  surface  of  the  earth;  also  in  both  iht 
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deepest  of  the  bore-holes  is  still  above  the  level  of  the  SeiDe,  in  the 
first  seven  metres,  in  the  last  about  one  metre. 

In  the  work  of  Hericart,  a  fact  is  mentioneU,  which  confirms  the 
view  of  artesian  welU  already  given.  Gulfs,  in  which  rivers  and 
rivulets  lose  themselves,  are  verv  frequent  in  the  Jura,  and  other 
similar  limestone  mountains,  and  there,  where  the  uppermost  bed 
consists  of  a  claje j  soil,  which  opposes  the  sinking  down  of  the  rain, 
sometimes  proves  very  beneficial  m  agricultural  operations,  by  car- 
rying away  the  superfluous  water.  In  some  places,  M.  Hericart  re- 
marks, man  has  imitated  this  example  set  by  nature  with  great  effect. 
The  draining  of  the  plain  of  Palans,  near  to  Marseilles,  is  an  example 
of  this.  This  plain,  which  is  at  present  covered  with  beautiful  vine- 
yards, was  formerly  a  great  marshy  basin,  without  outlet.  It  was 
drained  by  means  of  great  sink  holes,  which  were  sunk  down  to  the 
underlaying  porous  or  cavernous  stone,  and  were  connected  together 
by  means  of  a  number  of  ditches  or  drains.  The  water  which  was 
carried  away  by  these  shafts,  reached,  by  means  of  subterranean  ca- 
nals, the  harbours  of  Mion,  near  to  Cassis,  where  it  appeared  again 
as  spouting  springs.  Here,  therefore,  man,  without  ih tending  it,  made 
artesian  welJs,  not  for  the  purpose  of  obtaining  water,  but  in  order  to 
get  clear  o(  it. 

The  foHowins  report,  published  by  M.  Bruckmann  KongI,  Wur- 
temburg  Baurath,  in  the  Vtr  handlungen  zur  Beforderung  dea  Oew^ 
erhJkU$e$  in  Preusuen^  1630,  Lieferung,  No.  4,  affords  a  striking 
proof  how  varied  the  uses  are  of  artesian  wells.  M.  Bruckmann  caus- 
ed to  be  bored,  under  his  inspection,  from  August  1827,  to  Decem- 
ber 1829,  at  Heilbronn,  five  We  holes  for  fresh  water,  in  order  to 
obtain  the  necessary  quantitjr  of  pure  water  for  the  purposes  of  two 
paper  mills  and  a  flax  spinning  mill.  Two  of  the  bore  holes  were 
sunk  to  a  depth  of  sixty  feet,  one  to  ninety,  another  to  100  feet,  and 
one  to  112  feet  under  the  lowest  level  of  the  Neckar.  In  all  of  them 
the  water  rose  eight  feet  above  the  level  of  the  Neckar,  and  on  an 
average  each  delivered  from  forty  to  fifty  cubic  feet.  The  purpose  of 
the  borings  was  perfectly  accomplished,  even  to  overflow;  but  the  dis- 
covery was  made  that  trie  water  of  all  the  bore  holes  had  constantly 
a  temperature  of  54.5  Fah.  This  fact  led  M.  Bruckmann  to  a  very 
important  application  of  this  water,  viz.  heating  the  mills  with  it. 
The  paper  mill  contained  72,000  cubic  feet,  a  working  hall  over  it 
10,800  cubic  feet  Both  spaces,  which  contained  together  82,800 
cubic  feet,  were  the  whole  winter,  1829-1830,  through,  warmed  by 
this  water  alone  to  a  temperature  of  45''.5  Fah.  and  47^7  Fah.  and 
when  without,  the  temperature  was  24.2  Fah.  The  thermometer  in 
the  mills  did  not  sink  lower  than  41^  Fah.  even  when  the  doors  were 
kept  open.  Every  miller  knows  well  how  much  labour,  time  and  ex- 
pense it  occasions  in  hard  winters  to  heat  daily,  and  even  in  a  scanty 
manner,  the  water  wheels,  and  with  what  risk  of  life  it  is  attended. 
It  was  reserved  for  Mr.  Bruckmann,  by  means  of  artesian  water,  to 
free  his  water  mills  from  this  burdensome  evil.  He  conducted  the 
running  water  from  the  Hollander,  which  still  possessed  a  tempera- 
tare  of  SSL^'A  Fah.,  through  tubes  into  the  Wassergasse,  and  had  thus 
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the  satisfaction  to  find  that  his  water  wheels,  the  whole  winter  throogb, 
even  when  the  external  temperature  was  as  law  as  S4^.2  Fab.  never 
frozt.*^^FoggencbrJ^8  ^nnalenj  H.  iu  1831. 
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Tliermometer. 
Mazlmamliei^tdurfaig  the  month,  65.  on  19tb. 
MlDimum  do.       .       .         &  on  94th. 

Mean  do.       .       ,        33.75    » 
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*  The  period  will  come  when  we  shall  be  forced  to  look  out  for  a  substitute 
for  coal.  If  when  that  time  arrives,  no  new  means  of  procuring  heat  economU 
eally  shall  be  discovered,  we  may  be  able  to  draw  iit»m  the  great  subterranean 
depository  of  caloric,  and  partly  by  means  of  the  subtenanean  waters^  heat  for 
our  various  wants. 


Digitized  by 


Googk 


JOURNAIi 

OF  TBB 

FRANKLIN   INSTITUTE 

OF  THE 

Sbtuu  Of  ^nnnnl^niUy 

DEVOTED  TO  THE 

EiEORAirXO  ARTS,  aSAVUFAOTtTRES,  OEXTERAX.  80XEH0E, 

AND  THE  RB0O&DIK&  OF 

AMERICAN  AND  OTHER  PAll^NTED  INTENTIOITS. 


APRIL,  1833. 


j3n  examination  of  Mr.  Espy^a  remarks  relative  to  the  applieatwn  of 
water  upon  the  wheels  at  Fair  Mount  Water  Works. 
TO  TBS  coxxtrm  ot  fvblioatiov  ov  the  fhakkuit  iifSTXTun. 

CrENTLEMKNy — At  page  7S  of  the  current  volume  of  the  Journal  of 
the  Franklin  Institute,  I  find  Mr.  J.  P.  Espj's  remarks  on  an  article 
which  appeared  in  the  fourth  volume  of  the  Franklin  Journal,  over 
the  signature  '<  L.  M.''  I  ha?e  only  seen  as  much  of  the  latter  article 
as  is  quoted  by  Mr.  Espy.  Upon  this  he  remarks,  <<  Upon  readinc 
tiiat  part  of  the  essay  which  relates  to  our  works  at  Fair  Mount,  l 
was  surprised  to  find  a  disparity  between  the  power  and  the  effect 
so  ^;reat  as  three  to  one."  And  again  he  says,  <<  the  writer  has  also 
estimated  too  high  the  retarding  influence  of  the  inertia  of  the  water  • 
put  in  motion  by  the  buckets  with  a  velocity  eaual  to  the  difference 
of  the  velocity  of  the  bucket,  which  is  twelve  feet,  and  the  velocity 
of  the  water  in  the  direction  of  the  circumference  of  the  wheel.  This 
difference,  on  the  supposition  that  the  water  comes  on  the  wheel  one 
foot  from  the  surface,  at  an  angle  of  forty-five  degrees,  is  six  and 
one-third  feet." 

The  whole  losa^of  jwwcr  is  estimated  by  *'  L.  M.'*  thqs— «  The 
velocity  of  the  water  in  the  required  direction  is  that  which  is  due 
to  a  fail  of  five  and  two-thirds  inches. 

^*  Immediately  on  striking  the  wheel  it  receives  a  velocity  due  to 
a  fall  of  twenty-seven  inches. 
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^  The  difierence  indicates  the  power  expended  bj  the  wheel  in 
giving  it  that  velocity,  -  -  21i  incheft 

*^  The  water  comes  on  the  wheel  below  the  surface  of 
the  dam,  -  -  12    inches 

**  Total  loss,  -  -33*     '• 

Mr.  Espy  then  says,  *^  It  appears  to  roe  that  the  following  method 
of  calculating  is  the  true  one — 

**  The  velocity  of  the  water  in  the  required  direction  is  five  and 
a  half  feet;  immediately  on  striking  the  wheel  it  receives  an  addi- 
tional velocity  of  six  and  a  half  feet,  due  to  a  head  of       8  inches 

*^The  water  comes  on  the  wheel  below  the  surface 
of  the  dam,  -  -  -  12  inches 

« Total  loss,  -  -  20inche8.'' 

From  the  foregoing  statements,  Mr.  Espy  arrives  at  (what  I  con- 
ceive to  be)  the  erroneous  conclusion,  that  water  let  on  to  a  wheelf 
at  a  less  velocity  than  that  of  the  wheel  itself,  will  give  a  maximam 
effect.  ^ 

It  appears  to  me  that  <<  L.  M."  has  erred  in  supposing  that  water 
in  motion  at  a  velocity  due  to  one  foot  head,  viz.  eight  feet  per  se- 
cond, at  an  angle  of  forty-five  degrees,  to  the  direction  of  the  wheels 
would  oppose  a  resistance  to  the  buckets,  by  the  influence  of  its  in- 
ertia, proportioned  to  the  difference  between  the  velocity  of  the  wheel, 
and  that  of  the  water  in  the  direction  of  the  wheelj  to  wit,  six  and  a 
half  feet.  This  error  is  obvious  from  the  fact,  that  the  water  strikes 
the  soaling  of  the  wheel  at  an  angle  of  forty-five  degrees,  by  which 
its  motion,  instead  of  being  destroyed,  is  only  changed  to  the  direc- 
tion of  the  wheel's  motion;  hence,  all  that  can  be  lost  by  this  change 
of  direction  is,  what  may  be  occasioned  by  the  agitation  of  the  water, 
and  therefore  it  moves  in  the  direction  ofthe  wheel  at  a  velocity  but 
little  less  than  eight  feet  per  second.  If  no  part  of  the  water  should 
reach  the  soalin?,  and  have  its  direction  changed  before  the  bucket 
had  urged  its  velocity  to  twelve  feet,  **L.  M.'s"  statements  would 
be  correct. 

Mr.  Espy  first  sanctions  *^  L.  M.V  error  in  relation  to  the  action 
of  the  first  motion  of  the  water,  by  supposing  it  to  receive  from  the 
■  bucket  an  additional  motion  of  six  and  a  half  feet,  when,  in  fact,  it 
receives  from  that  source  but  little  more  than  four  feet  per  second. 
Next  he  falls  into  the  greater  error,  ^l first  prindpies,  to  which,  if  he 
goes  back,  he  will  find  that,  when  water*  is  falling,  or  moving,  at  the 
rate  of  five  and  a  half  feet  per  second,  a  power  equal  to  a  head  of 
ei^ht  inches  will  not  increase  its  velocity  six  and  a  half  feet,  or 
raise  it  from  five  and  a  half  to  twelve  feet  per  second,  any  more  than 
the  velocity  of  a  heavy  body  could  be  increased  from  thirty-two  to 
sixty-four  feet  by  the  same  quantity  of  power  that  gave  it  the  first 
motion  of  thirty-two  feet. 

By  tiie  recollection  *<  that  water  produces  a  greater  mechanical 
effect  by  gravity  than  by  impulse,  the  paradox  will"  not  "  vanish;" 
for  it  follows  as  a  corollary,  that  if  water  cannot  communicate  its 
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whole  power  bj  impulse,  it  cannot  receive  the  whole  of  anj  expend- 
ed power  bj  the  same  action. 

I  will  here  leave  the  subject  for  the  present  with  the  fullest  confi- 
dence that  Mr.  Espy  will  at  once  see  the  error  into  which  he  has  in- 
advertently fallen,  and  that  he  will  as  promptly  correct  it. 

I  feet  confident  also  that  he  will  perceive  that  no  calculation,  found- 
ed on  soQod  principles,  can  lead  to  a  conclusion  that  any  velocity  of 
the  water,  less  than  that  of  the  wheel,  can  give  a  maximum  effect. 

As  this  subject  has  reference  to  our  important  works  at  Fair  ^ount, 
where  the  most  economical  use  of  water  may  soon  be  much  more  im- 
portant tkaB  it  is  at  present,  any  suggestions  tending^  to  improve- 
nentin  this  department  of  the  works,  may  not  be  considered  prema* 
ture  at  this  time.    From  the  foregoing,  it  appears  that  in  the  present 
arrangement,  twenty-seven  inches,  or  more  than  twenty-eight  per 
cent,  of  the  head  is  lost  by  reason  of  the  high  velocity  of  twelve  feet 
]>er  second,  at  which  this  arrangement  requires  that  the  wheel  should 
tUD:  to  which  is  added  the  loss  sustained  by  the  oblique  direction  of 
the  water  to  a  tangent  to  the  wheel  at  the  point  of  application,  as 
noted  above.    To  obviate  most  of  the  loss  thus  sustaineo,  1  will  sug- 
gest a  modification  of  the  present  arrangement,  as  follows:  In  place 
of  the  wheels  now  in  use,  the  largest  of  which  I  believe  is  eighteen 
feet,  I  would  apply  three  wheels  of  seven  feet  diameter  each,  for 
which  1  believe  there  is  ample  room.     To  these  I  would  apply  the 
water  by  what  is  termed  the  pilchback  overshot  principle,  and  drive 
them  four  and  two-thirds  feet  per  second,  at  which  rate  the  same 
nomber  of  revolutions  will  be  made  as  with  the  present  wheels  at 
twelve  feet  per  second.     The  combined  velocity  of  the  three  wheels 
will  be  fourteen  feet,  and  will  be  competent  to  do  more  work  than 
one  wheel  raovine  twelve  feet  in  the  proportion  of  fourteen  to  twelve, 
and  vrill  permit  &e  stroke  of  the  pump  to  be  increased  in  the  same 
ratio.    With  a  velocity  of  four  and  two-thirds  feet  in  the  wheels,  the 
effect  of  the  water  by  impulse  under  a  head  of  one  foot,  will  be  equal, 
nearly,  to  half  the  effect  of  the  same  quantity  acting  by  gravtt;^; 
hence,  the  whole  loss  of  head  will  be  but  a  fraction  more  than  six 
inches,  instead  of  more  than  twenty-seven  inches,  by  the  present  ar- 
rangement    These  wheels  may  be  connected  with  each  other  by 
segments  on  their  peripheries,  or,  by  the  simple  and  cheap  applica- 
tion of  two  connecting  rods.    Each  of  these  may  connect  the  crank 
of  an  outside  wheel  to  the  common  crank  of  the  centre  wheel,  and 
this  last  may  be  connected  with  the  pump  on  the  present  plan*  These 
three  wheels,  with  their  connexions,  will  weigh,  and  cost,  but  little 
more  than  one  wheel  of  eighteen  feet  diameter,  and  the  frictions  will 
be  but  little  tnereased. 

Very  respectfully,  yours, 
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FRANKLIN  INSTITUTE, 

Reports  of  the  Cammitiee  on  Inventions. 

The  committee  on  inventiooB,  appointed  by  the  Franklin  Institute, 
for  the  promotion  of  the  mechanic  arts,  to  whom  was  referred  the 
consideration  of  the  several  subjects  annexed,  present  the  followiBg 
reports,  viz. — 

On  James  Spicer^a  plan/or  Transporting  the  Mail^  ^c 

Mr.  Spicer  proposes  to  transport  the  mall,  &c.  b^wten  aaj  twt 
given  points  by  the  following  arrangement.  Tubes  (of  wood  or  metal) 
of  uniform  bore,  are  to  be  placed  horizontally,  and  ia  a  direct  line 
between  the  two  points;  within  these  tubes  the  mail  is  to  be  moved. 
To  effect  this  motion  the  mail  is  to  be  attached  to  an  air-tigkt  plugi 
moved  by  condensing  the  air  upon  one  side  of  the  plug,  and  rarifyuif 
It  upon  the  opposite  side.  Mr.  Spicer  proposes  to  divide  tbe  distaece 
between  any  two  large  towns,  (as,  for  example,  between  Philadd^ 
phia  and  New  York,)  into  sections  of  five  miles  each;  ae  engine  for 
condensing,  (or  exhausting,)  being  placed  at  one  end  of  the  section, 
while  another  for  exhausting,  (or  condensing,)  is  placed  at  the  oppo- 
site end.  It  is  understood  that  it  is  proposed  to  use  tub^  ten  ineiiee 
in  diameter. 

To  examine  this  device  the  first  inquiry  should  be  directed  to  as- 
certaining whether  it  is  good  or  bad  in  theory,  and  if  good  in  tbeery 
it  wottld  then  remain  to  examine  whether  it  is  practically  good,  and 
finally,  to  estimate  the  cost  of  its  application  as  compared  with  ether 
■Mdes  of  conveyance,  as  by  rail-roaas,  &c. 

The  first  question,  in  point  of  magnitude,  in  the  tkeoreticai  exMu- 
nation  of  this  machine  is,  do  the  known  laws  of  the  motion  of  elastic 
fluids,  warrant  us  in  concluding  that  air  can  be  compressed  and  ex- 
hausted  in  the  manner  proposed?  That  air  has  inertia  is  proved  by 
the  familiar  illustrations  of  its  force  when  in  motion,  and  its  resist- 
ance, when  at  rest,  to  a  body  movine  tbrought  it.  That  air  in  pass- 
ing through  a  tube  would  be  retarded  by  friction  is  reasonable  to 
suppose  from  the  laws  which  apply  to  other  fluids.  To  determine 
the  amount  of  this  resistance  recourse  must  be  had  to  experimest, 
from  which  alone,  the  data  for  correctly  solving  suck  problems  can 
be  obtained. 

Many  experiments  have  been  made  upon  this  subject,  possessnig 
various  degrees  of  merit.*  In  an  experiment  made  in  £ngVand,  by 
Wilkinson,  the  whole  force  of  a  large  bydraulk  wheel  ce«ld  not 
force  air  to  the  distance  of  320  jards  through  a  pi|»e  one  foot  in  di- 
ameter. Girard  found  that  a  pipe  of  .6  of  an  inch  in  diameter,  and 
364  feet  long,  diminished  the  discharge  of  air  by  .9-  Other  experi- 
menters have  made  the  expense  due  to  resistance  in  passing  through 
tubes,  less;  as  those  of  Clement  Desormes,  in  which  a  loss  of  thirty- 

*  Annales  des  Mines,  vol.  ii.  D'Aubuiason  sur  lea  Uschines  Soufflantes  ^ 
Piston. 
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f  Fe  per  cent  was  produced  ia  a  pipe  ten  inches  in  diameter^and  1490 
feet  in  length. 

D'Aubuisson  in  an  elaborate  series  of  experiments^*  made  at  the 
mines  of  Rancle,  has  investigated  the  amount  of  resistance  expe^ 
rienced  by  air  in  passing  through  tubes  of  various  lengths  and  dip* 
ameters*  The  diameters  experimented  upon,  were  four  inches^  two 
inches,  and  one  inch.  The  length  from  twenty  yards  up  to  430 
yards,  (nearly  one-fourth  of  a  mile,)  varying  by  lengths  of  twenty 
yards.  The  force  of  the  air  at  the  different  points  was  measured  by 
syphon  gauges  at  opposite  ends  of  any  pipe;  the  difference  in  hei^t 
of  the  two  gauges  measuring  the  /orce  expended  in  overcoming 
the  resistance  of  the  air  to  motion  through  the  pipe.  From  these 
experiments  results  a  formula  by  which,  having  fftven  the  pressure 
of  the  air  at  one  extremity  of  a  tube,  in  inches  of  mercury,  the  di* 
ameters  of  the  tube  at  the  two  extremities,  the  length  of  the  tube^ 
the  height  of  the  barometer  which  measures  the  pressure  of  the  ex- 
ternal air,  and  the  temperature  of  the  air,  the  pressure  at  the  oppo- 
site end  of  the  pipe  may  be  found. 

For  the  purposes  of  our  examination,  we  may  assume  the  air  at 
32^  Fah.  (0^  of  centigrade  scale,)  and  neglect  the  effect  ef  the  in- 
crease of  teo»perature  by  condensation,  and  its  decrease  by  rarifa^ 
tion.  The  diameter  of  the  tube  is  also  to  be  taken  the  saniie  throng 
out,  viz.  ten  inches.  The  height  of  the  barometer  is  assumed  at  thir- 
ty inches.  With  these  data  the  following  table  has  been  calculated 
^om  the  formula,  assuming  that  at  one  end  of  the  tube  there  is 
placed  a  steam  engine  capable  of  effecting  a  condensation  equal  to 
eleven  atmospheres.  The  first  three  columns  give  the  lengths  of 
the  tuhe  in  different  denominations,  the  fourth  shows  the  effect  at 
the  end  of  this  tube  in  terms  of  inches  of  mercury,  as  shown  by  a 
giauge  at  that  point;  the  fifth  the  total  elastic  force  of  the  air  at  the 
several  distances,  and  the  sixth  the  ratio  of  the  compression  at  the 
two  extremities,  or  the  ratio  of  effect  produced  to  force  expended* 


l-Si 

Effect  in 

Totitl  pressure 

Ratio  of  total 

-TS      Miles 
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Inches. 

inches  of 
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pressure  to 
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mercuzy. 

distances. 

force  expended. 

0 

300.0 

3sa 

1. 

20 

240 
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317.2 

•961 

t 

660 

7,920 
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148.1 

.449 

31,680 

58.6 

88.6 

.267 

1 

63,360 

37.7 

67.7 

.205 

g«2 

2 

126,720 

23.4 

53.4 

.162 

^ 

158,400 

19.7 

49.7 

.150 

3 

190,080 

17.5 

47.5 

.144 

4 

253,440 

14.0 

44.0     [          .133 
41,6                .126 

5 

316,800  1     11.6 

*  IVAubidseon,  sur  la  Resistance  de  TAir  dans  les  tiiyaux  de  Conduite.   An- 
nales  des  Mines,  3nd  teiiefl^  vol.  iii.  1838. 
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We  see  bj  the  table  jast  given,  that  in  a  tube  of  onl;^  one-eighth  of  a 
mile  in  length,  about  five-tenths  of  the  power  applied  is  consumed 
in  overcoming  the  resistance  to  the  motion  of  air  through  the  tube; 
lluit  at  a  distance  of  half  a  mile  seventy- three  per  cent  of  the  power 
api4ied  is  expended  in  the  same  waj,  and  that  at  two  and  a  half 
miles  there  remains  as  an  effective  propelling  force,  but  fifteen  per 
cent,  of  the  whole  power  applied.    Exhibiting  a  consumption  of 

£}wer  which  puts  out  of  the  question  the  adoption  of  such  a  plan. 
y  similar  means,  the  effect  of  exhaustion  at  the  opposite  end  of  fhe 
tube  might  be  calculated,  and  since  the  same  sources  of  resistance 
exist  in  this  case  as  in  the  other,  the  conclusion  can  but  be  of  a  simi- 
lar kind.  The  foregorng  table  shows  that  in  a  tube  of  twenty  feet  in 
]ena;thy  the  resistance  would  be  altogether  inconsiderable,  and  hence, 
in  we  model  of  Mr,  Spicer,  eighteen  feet  long,  notwithstanding  its 
small  diameter,  he  was  not  enabled  to  detect  any  resistance  which 
would  have  led  to  an  abandonment  of  his  plan.  The  committee 
can  but  regret  that  expenses  should  have  been  incurred  by  Mr.  Spicer 
in  bringing  his  invention  before  the  public,  which  they  understand 
he  is  ill  able  to  afford. 

The  committee  have  hitherto  considered  this  subject  without  re- 
ference to  the  question  of  its  novelty,  because  they  wished  that  the 
Suestion  of  theory  might  be  fairly  met,  and  because  they  believe 
le  idea  to  be  onginafwith  Mr.  Spicer,  and  therefore  the  credit  of 
whatever  ingenuity  may  be  perceived  in  it,  to  be  his  due.  In  jus* 
tice,  however,  to  tnemselves  and  to  the  public,  they  must  state  that  a 
ptttent  was  taken  out  in  England  in  1824,  for  a  project  in  some  sort 
similar  to  this.  This  patent  which  bears  date  February  19,1824,  was 
granted  to  John  Yallance,  of  Brighton,  <*  for  producing  locomotion 
by  stationary  engines."  The  design  of  the  patentee  was  as  follows; 
an  air  tight  tunnel,  of  about  eleven  feet  in  diameter  was  to  be  provid* 
ed,  within  which,  upon  a  rail- way,  carrriages  for  the  transportation  of 
goods  and  passengers,  were  to  move:  these  carriages  were  to  be  at- 
tached to  a  shield  fitting  air-tight  within  the  tunnel,  and  motion  to 
be  communicated  to  the  shield  by  exhausting  the  air  in  front  of  it  by 
an  engine  stationed  at  the  end  of  the  tunnel  towards  which  the  shield 
was  to  be  moved;  the  pressure  of  the  atmosphere  upon  the  opposite 
side  of  the  shield  would  thus  be  the  propelling  force. 

The  plan  of  Mr.  Spicer  differs  from  this  in  being  upon  a  much 
smaller  scale,  and  for  a  more  limited  object,  which  is  decidedly  in 
its  favour  when  compared  with  the  othen  A  further  difference  is 
to  be  found  in  his  use  of  the  compression  of  air,  as  well  as  of  its  ex- 
haustion. 


On  FrankHn  Peale^s  Moveable  JDiagrams  for  iUmiraiing  iHe  con- 
struction of  the  Steam  Engine^ 

^  The  moveable  diagrams  submitted  by  Mr.  Peale  to  the  examina- 
tion of  the  committee,  are  three  in  number,  the  first  illustrative  of 
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the  locomotive  eng^ne^  the  secoBd  of  the  ordinary  low  premre  en- 
gine, the  third  exhihiting  the  mode  of  operation  of  the  trunk  Talye 
and  of  the  forcing  pump  of  the  engine. 

The  first  diagram  is  a  longitudinal  section  and  front  view  of  the  lo- 
comotive engine,  exhibiting  the  structure  of  the  boiler,  its  connenon 
with  the  cylinder,  the  transference  of  the  motion  of  the  piston  rod 
to  the  wheels  of  the  locomotive  carriage,  with  the  more  unportant 
details  belonging  to  the  engine  and  carriage.     The  diagram  is  of 
pasteboard,  neatly  and  perspicuously  coloured.    The  parts  to  which 
motion  is  to  be  communicated,  in  the  working  of  the  engine,  are 
formed  of  separate  pieces  of  pasteboard,  attached  to  each  other  by 
means  which  permit  motion;  each  piece  having  the  place  which  tfaie 
part  represented  by  it  would  occupy  in  a  working  engine:  the  as* 
semblaee  thus  composes  an  accurate  representation  of  the  machine, 
in  which  each  part  is  free  to  take  the  motions  which  it  really  has 
in  practice.     Hence,  while  we  are  admitted  to  a  full  view  of  the 
interior  of  the  machine,  as  by  a  faithful  drawing,  we  see  at  the  same 
time,  and  may  study,  the  working  of  all  the  parts,  as  from  a  trans- 
parent model.  In  the  diagram  described,  motion  being  communicated 
by  the  hand  to  one  of  the  wheels  of  the  carriage,  we  piston  of  the 
engine  is  seen  to  rise  and  fall;  this  motion  seems  to  be  transferred 
to  the  wheels,  upon  the  axle  of  one  of  which  an  eccentric  moves, 
giving  play  to  the  slide  valve,  thus  seeming  to  continue  Aotioo  to 
the  piston  by  alternately  admitting  the  steam  from  the  boiler  above 
and  below  the  piston,  and  allowing  its  escape  at  correspondine  pe- 
riods from  the  opposite  sides;  the  forcing  pump  by  which  the  boiler 
is  supplied  with  water,  also  is  seen  in  action. 

The  second  diagram  is  a  highly  finished  representation  of  the  low 
pressure  engine,  in  which  are  clearly  shown  the  communication  of  mo^ 
tion  from  the  piston  rod  to  the  working  beam,  thence  to  the  crank, 
the  action  of  the  fly  wheel,  of  the  eccentric  in  working  the  valves,  of 
the  cold  and  hot  water  pumps,  and  of  the  air  pump;  the  engine  may 
thus  be  studied  in  any  of  its  working  positions,  and  th^  relations  of 
theparts  in  any  one  of  these  positions  distinctly  shown. 

The  third  diagram  is  supplementary  to  the  others,  exhibiting  in  de- 
tail the  w5rking  of  the  trunk  valve,  in  its  connexion  with  the  cylin- 
der, and  with  the  positions  of  the  piston,  and  also  the  workine  of 
the  air  pump;  the  valves  of  the  pumf)  are  made  to  rise  and  fall  alter- 
nately by  a  simple  arrangement  behind  the  diagram,  and  connected 
with  the  motion  of  the  pump  rod,  so  that  the  induction  valve  opens, 
as  in  practice,  on  the  ascent  of  the  piston,  whilst  the  eduction  valve 
closes,  and  vice  versa,  on  the  descent  of  the  piston. 

These  moveable  diagrams  combine  two  qualities  rarely  united  in 
the  same  apparatus.  While  they  sive  a  perfect  representation  of 
the  machines  to  be  illustrated,  and  therefore  afford  as  elevated  a 
means  of  demonstration  as  can  be  adopted,  they  furnish  at  Uie  same 
time  the  most  simple  and  pleasing  method  of  exhibition;  they  are,  in 
other  words,  equally  valuable  instruments  for  scientific  or  tor  popu- 
lar illustration. 
The  committee  give  to  this  design  their  unqualified  approbation. 
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On  Charles  Chodyeav^s  Sjjmng  and  Lever  Faueei* 

Thb  committee  are  of  opinion  that  Mr.  Ooodyear's  spring  and  le- 
ver fkttset  is  g;ood  in  jprinciple;  the  valve  which  closes  the  apertare 
being  pressea  down  bj  means  of  a  spiral  springs  and  in  addition 
thereto,  the  pressure  of  the  fluid  contained  m  the  vessel  assists  in 
making  it  tipiti  it  is  opened  bj  means  of  a  small  lever,  and  in  con- 
sequence ofthe  valve  not  being  subjected  to  friction,  will  not  be  lia- 
ble to  get  out  of  repair.  If  properly  made,  the  committee  believe 
tiiat  these  fausets  will  be  superior  to  any  other  kind  now  in  use. 


AMERICAN  PATENTS. 

LIST  OF  AMBRIOAN  PATENTS  WHICH  ISSUED  IN  OCTOBER,   1831. 

TPUh  Bemarke  and  ExempUficaiums^  by  the  Editor. 

1.  For  Beds  with  elastic  steel  springs  of  coiled  wire;  Alonzo 
G.  Hull,  city  of  New  York,  October  1. 

This  bed  is  intended  principally  for  the  use  of  invalids,  but  it  is 
said  that  it  will  be  found  very  acceptable  to  others;  the  construction 
of  the  b^  is  very  complex,  as  its  whole  surface  is  to  be  formed  of 
separate  cushions,  which  are  cubes  of  three  or  four  inches.  Each  of 
these  cushions  is  to  be  sustained  by  a  spiral  spriDs;,  placed  vertically, 
about  an  inch  in  diameter  and  six  inches  long.  1%  connect  tiie  whole 
a  sort  of  coat  of  mail  is  to  be  made  of  sheet  iron,  or  other  metal,  by 
loosely  uniting  together  quadrangular  plates  of  three,  or  more,  inches 
square;  this  may  be  effected  by  punching  four  holes  in  each  plate, 
one  on  each  side,  at  equal  distances  from  its  angles,  and  connecting 
together  by  rings  a  sufficient  number  of  them  to  give  the  desired 
surface'.  One  of  the  cubical  cushions  is  to  be  fastened  on  each  of 
these  plates,  and  the  springs  are  to  bear  against  their  under  sides. 

There  is  to  be  a  floor,  or  platform  of  wood,  in  the  usual  place 
ofthe  sacking  bottom.  This  floor  is  to  be  in  three  parts,  in  order 
that  the  head  portion  of  the  bed  may  be  raised,  and  tne  foot  portion 
depressed,  which*is  to  be  done  by  means  of  pulleys,  in  the  manner 
of  other  invalid  bedsteads.  The  lower  ends  of  the  springs  are  to  be 
attached  to  the  floor  in  a  peculiar  way,  in  order  to  anow  of  the  rais- 
ing of  any  particular  part,  or  section,  of  the  bed,  according  to  the 
state  and  requirements  ofthe  patient.  We  shall  not  attempt  to  de- 
scribe this  contrivance,  or  several  other  auxiliary  appendages.  This 
method  of  raising  any  part  of  the  bed  is,  however,  a  principal  point 
in  the  claim  of  the  patentee. 

2.  For  a  Machine  for  planting  Corn  and  other  seeds;  Henry 
Todd,  Pennbroke,  Merrimack  county,  New  Hampshire,  October  1. 

In  the  planting  machine  here  described,  there  is  a  round  box  to 
contain  the  seed,  which  box  is  fixed  upon  a  suitable  platform,  and  io 
this  platform  there  is  a  hole  to  allow  the  seed  to  pass.     Within  the 
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box»  and  resting  od  the  platrorm,  is  a  revoWing  bottom^  which  fills 
the  whole  diameter  of  the  boi;  and  ia  which  there  are  twoy  three,  or 
more  holes,  at  regular  distances,  that  coincide  with  those  In  the  plat* 
form,  so  that  the  seeds  may  be  dropped  as  thej  pass  over  it  A 
wheel  pressing  on  the  ground  and  having  a  bevil  gear,  gives  motion 
to  the  revolving  bottom.  This  apparatus,  it  is  said,  may  lie  at- 
tached to  a  common  plough,  or,  in  preference,  to  one  made  for  the 
Sarpose.  The  claim  is  to  *^the  principle,  application,  and  opera- 
on  of  said  machine.''  There  is  nothing  new  m  the  principle,  as  it 
has  been  frequently  used;  and  the  patentee,  therefore,  coula  only  be 
entitled  to  his  own  particular  mode  of  applying  it.  . 

S.  For  a  Cooking  Stote;  Samuel  Beak,  Boston,  Massachu- 
setts, Cktober  L 

The  patentee  observes,  in  the  commencement  of  his  specification^ 
that  he  does  not  claim  any  thing  new  in  the  particylar  parts,  bui 
only  in  the  general  arrangement  of  his  stove,  which  is  intended  for 
the  baming  of  anthracite,  or  other  fuel. 

The  body  of  the  stove  is,  we  suppose,  to  be  made  of  cast  ironi  it 
has  an  open  front,  somewhat  like  tnat  of  an  open,  or  Franklin,  stove. 
There  h  a  grate  at  bottom,  but  no  bars  in  front,  the  furnace  part  be- 
ing sunken,  and  lined  all  round  with  fire  brisk.  There  is,  of  course* 
aa  ash  pit,  to  admit  a  draft  of  air  under  the  coals..  There  are  holes 
through  the  top  for  boilers;  and  a  crane  on  which  to  hao^  a  kettle 
is  affixed  to  one  side.  The  flue  is  at  the  back,  and  steam  pipes  from 
the  kettles  lead  into  this  flue.  An  apparatus  much  like  the  common 
tin  kitchen  is  used  for  baking,  or  .roasting,  and  is  so  made  as  to  fit 
into,  and  entirely  to  close,  the  open  front.  Doors  open  at  the  back 
of  this  apparatus,  to  admit  of  the  necessary  attentions  of  the  cook. 

4.  For  a  Secret  Bedstead  for  eofaa  and  settees;  Williams 
WooDey,  city  of  New  York,  October  8. 

In  the  specification  now  before  us,  Mr.  Wooliey  refers  to  a  patent 
which  he  formerly  obtained  for  bedsteads,  observing  that  '^the  groand 
of  the  principle  is  the  same"  in  the  present  instance.  The  bedstead, 
it  is  said,  may  be  either  extended  from  the  front,  or  the  back,  or 
drawn  out  from  the  top  of  the  sofa;  the  seat  and,  eushion,  in  the  lat- 
ter case,  forming  a  part  of  the  bedstead. 

Bedsteads  constructed  in  the  way  proposed  by  the  patentee,  were 
common  in  former  days,  having  been  made  to  fbld  up  into  the  ap- 
pearance  of  common  settees,  sofas,  bureaus,  and  other  articles  of 
ramitore.  The  seat  of  a  sofa,  upon  one  of  the  plans  proposed,  is  to 
rise  opoa  hinges  against  the  back;  the  bedstead,  which  is  folded  id 
joints  beneath  it,  is  to  be  drawn  out,  the  sofa  seat  closed  down,  and 
the  bedstesd  is  thus  made  ready  for  use.  What  there  is  of  a  new 
principle  in  this  contrivance,  the  patentee  does  not  Bkj,  as  his  spe- 
cification merely  descrities  his  modes  of  construction,  without  claim* 
tfl^^y  particular  part. 

The  principal  objection  to  bedsteads  of  this  description  is  the  diffi- 
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colty  of  keeping  them  clean;  there  are  in  the  different  joints  so  manj 
hiding  places  for  vermin,  as  in  this  particular  to  set  the  utnsost  in- 
dustrj  at  defiance. 


5.  For  a  Plough;  William  Blacky  Anne  Arundel  county,  Mary- 
land^ October  4. 

.The  improvement  claimed  is  the  fixing  a  cutter,  or  coulter,  upoa 
the  front  edge  of  the  mould  board,  by  means  of  screws  and  bolts. 
The  front,  or  cutting  edge  of  ^this  appendage  is  to  be  in  the  form  of 
a  segment  of  a  circle,  convex  outwards. 


6.  For  a  McLchint  for  washing  Oold  out  qf  sand  and  pound- 
ed  ore;  Christopher  Bechtler,  Rutherford  county.  North  Caroli- 
na, October  5.  Issued  under  a  special  Act  of  Congress,  the  paten- 
tee beii^  an  alien. 

An  iron  bowl  is  to  receive  the  earth  to  be  washed.  This  bowl  19 
made  with  a  fiat  bottom,  and  a  vertical  rtm,  presenting  the  form  of  m 
common  seive.  At  one  side  of  it  there  is  a  spout  to  aRow  water  and 
sand  to  run  off.  The  bowl  is  suspended  from  a  piece  of  timber,  like 
the  dish  of  a  pair  of  scales;  the  material  to  be  washed  is  to  be  pat 
into  it,  water  also  being  allowed  to  run  in  to  a  proper  height^  the 
washing  is  to  be  eflfect^  by^  agitating  the  bowl  in  a  narticular  way} 
the  metiiod  of  effecting  this  is  the  mam  pmnt  claimea,  and  is  as  fol- 
lows: 

Upon  a  fiat  table,  or  bench,  there  is  to  be  fixed  a  band  wheel,  with 
a  handle  to  turn  rt  horizontally;  the  band  from  this  wheel  turns  a 
small  whirl  just  under  the  centre  of  the  bowl,  and  a  pin,  placed  a 
little  out  of  the  centre  of  the  whirl  projects  up  from  it  and  passes 
into  a  hole  under  the  centre  of  the  basin;  when  turned,  therefore,  it 
keeps  the  bowl  in  agitation.  Six  bowls  may  be  thus  operated  upon 
bv  one  man,  and  the  patentee  says  that  one  bowl  will  wash  more 
than  any  other  machine  now  in  use,  and  that  the  most  minute  parti- 
cles will  be  collected  by  it. 


7.  For  a  Machinefor  washing  Gold  out  qf  sand  and  gravek 
Christopher  Bechtler,  Rutherford  county.  North  Carolina,  Octo- 
ber 5.  Issued  under  a  special  Act  of  Congress,  the  patentee  be« 
ing  an  alien. 

This  machine  has  a  hopper  at  top  into  which  the  earth  is  to 
be  thrown  by  one  hand,  whilst  anotner  is  employed  in  turning  a 
crank  to  keep  the  moving  parts  of  the  machine  in  operation;  tl^se 
consist  of  a  pump,  a  seive,  and.a  rocking  trough.  The  pump  is  to 
raise  water  enough  to  supply  the  hopper;  from  this  the  earth  and 
water  fall  down  upon  a  seive  which  is  kept  in  agitation,  and  placed 
in  a  sloping  position,  which  causes  the  larger  stones  to  roll  clear  ofi^ 
whilst  the  gold,  &c.  passes  through  the  seive.  From  the  seive  it 
passes  on  to  a  concave  rocker,  standing  a  little  inclined,  and  having 
a  ledge  in  front  to  detain  the  heavier  pieces  of  gold.    The  lighter 
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ptfticles  flow  with  the  water  over  the  ledge,  and  fall  upon  a  coarse 
cloth  which  is  to  collect  them. 

This  machine,  the  patentee  says,  loses  none  of  the  metal,  whilst 
«ll  others  lose  from  one-fourth  to  one-half. 


8.  For  an  improvement  in  the  Guitar;  E.  N.  Scherr,  city  of 
Philadelphia,  October  6. 

Hie  patentee  calls  this  instrument  the  *  Harp  Gaitar,'  and  claims 
nothing  peculiar  in  its  construction,  other  than  giving  to  it  greater 
length  than  lyual,  so  that  its  end  may  reSt  upon  the  floor,  instead  of 
being  held  in  the  hands  or  on  the  lap,  as  is  usually  done«  In  other 
respects  it  may  assume  all  the  varied  forms  of  the  guitar^<*the  im- 
provement is,  that  the  harp  guitar  is  played  resting  on  the  floor." 


9.  For  a  Chum;  Amon  Bailey,  Poultney,^  Rutland  county, 
Vermont,  October  6. 

A  box  is  to  be  made  in  the  form  of  the  key  stone  of  an  arch,  in- 
verted. Through  slots  in  the  top  of  this  pass  the  ends,  or  handles, 
of  two  vibrating  dashers,  which  are  to  have  slats  upon  their  ends 
within  the  box;  these  slats  are  so  arranged  that  they  will  pass  each 
other.  «*The  performer  moves  the  handles  of  the  dashers  at  the 
same  time,  in  opposite  directions,  until  the  process  is  ended." 

This  improved  chum  will,  we  apnrehend,  exact  a  very  awkward 
kind  of  action  from  the  performer.  There  are  many  churns  in  which 
the  cream  is  agjitated  much  in  the  same  waj,  but  by  more  convenient 
appendages. 


10.  For  a  Machine  for  cleaning  Chimneys;  Thomas  Hink- 
lej,  HalloweU,  Eennebeck  county,  Maine,  October  7. 

In  Its  general  construction  this  machine  resembles  many  others 
which  have  been  contrived  for  the  same  purpose,  and  some  of  which 
have  answered  very  well  in  certain  chimneys,  althou^  no  one  has 
yet  been  invented  which  can  be  used  generally;  nor,  in  the  present 
^tate  of  affairs,  is  this  to  be  anticipated.  Chimneys  are  built  accord- 
vsk^  to  the  suggestions  of  the  ignorance,*  intelligence,  fancy,  or  ca- 
pnce,  of  the  bncklayer,  without  rule  or  plan;  in  the  same  flue  they 
vary  greatly  in  size,  and  are  sometimes  as  tortuous  as  whim,  acci- 
dent, or  genius  oould  make  them;  and  although  fire  or  a  climbing 
boy  may  be  able  to  find  their  way  along  them,  and  operate  upon  aU 
their  sides  and  angjles,  it  will  require  some  universal  genius  to  con- 
trive a  machine  which  shall  be  able  so  to  do. 

In  the  present  machine  there  are  four  elastic  arms,  made  of  iron 
or  steel,  with  brushes,  or  scrapers,  as  the  case  [may  be,  attached  iii 
thar  ends,  the  arms  being  adiustable  by  means  of  segments  of  cir- 
cles and  thumb  screws,  pmced  near  their  junction  at  the  lower  part 
of  the  machine.  When  used  a  weight  may  be  hooked  on  to  the  bot- 
tom, and  a  rope  attached  to  the  top  of  the  machine. 

llie  points  claimed  are  «*  the  aajusting  arcs,  with  screws  to  regu- 
late and  fix  the  arms  for  the  brushes  and  scrapers;  the  action  of  the 
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BorcwB  by  which  the  jpresB  constant!  j  against  the  side  of  the  chim- 
ney; and  the  mode  of  adjastiog  the  scrapers  and  brushes  upon  the 
arms,  according  to  the  dimensions  of  the  chimney." 

11.  For  a  mode  of  Applying  High  Steam,  and  Hydrogen 
OaSf  to  aid  in  producing  Combustion  in  the  use  of  Anthra- 
cite Coal;  Paul  Chase,  city  of  New  York,  October  7. 

The  principal  object  aimed  at  by  the  patentee^  is  to  Bvpply  a  por- 
tion of  hydrogen  eas,  obtained  by  the  decomposition  of  water,  to  aid 
the  combustion  of  anthracite  in  the  furnaces  of  steam-engines.  In 
the  arrangement  described  and  figured,  there  are  circular  bellows, 
worked  by  a  rod  from  the  lever  b^m,  to  assist  in  supplying  atmo-> 
spheric  air ;  this  air  is  conducted  by  a  pipe  into  a  tube,  or  retort,  of 
iron,  which  is  placed  across  the  fire  place  immediately  under  the 
bars  of  the  grate.  This  tube,  or  retort,  has  holes  in  its  upper  side,  to 
allow  air  and  steam  to  escape  into  the  furnace,  between  each  of  the 
grate  bars.  The  steam  which  is  to  accompany  the  air  is  to  be  gene- 
rated from  water  furnished  through  another  jtube  connected  with  a 
reservoir  of  that  fluid,  the  supply  being  kept  up  by  a  force  pump.  The 
proportion  of  water  to  that  of  air  is  to  be  as  twenty  to  eignty. 

When  the  air  and  water  escape  into  the  furnace,  they  do  so,  ac« 
cording  to  the  statement  of  the  patentee,  in  the  form  of  <^  hydrogen 

Sis,  or  hi^h  steam,"  which  gas,  or  high  steam,  is  to  be  taken  up  by 
e  draft  into  the  body  of  ignited  coal,  and  cause  a  flame  to  extend 
throu^out  the  fire-place  and  flues. 

The  patentee,  it  appears,  filed  a  description  of  his  invention  in 
the  patent  office  in  March,  1828;  the  proposition  to  aid  the  combus- 
tion of  anthracite  by  means  of  steam,  is,  however,  of  older  date  than 
this;  yet  we  infer  that  this  is  the  only  thing  intended  to  be  patented. 
We  say  infer,  because  we  are  not  clearly  informed  in  any  part  of  the 
specification,  what  is  meant  to  be  claimed  as  new.  The  drawing  re- 
ferred to  in  the  description  is  very  well  executed,  and  the  instrument 
has  heen  carefully  written,  still  it  gives  no  instruction  respecting 
several  important  points,  and  more  particularly  that  of  the  claim. 

There  is  mention  made  of  water  pans,  which  have  rods  of  iron  in 
them,  to  operate  by  the  motion  of  a  boat,  and  agjitate  the  water  in  aid 
of  the  action  of  the  above  described  tubes^  this  is  all  we  hear  respect- 
'  ing  them. 

As  regards  the  theory,  the  truth  of  which  is  so  generally  taken  for 
granted,  that  because  the  flame  from  burning  fuel  is  expanded,  or 
rendered  diffusive  by  the  action  of  steam,  the  water  must  be  decom- 
'  posed  into  its  elements,  oxygen  and  hydrogen,  we  have  never  admit* 
ted  it  as  true.  This  is  not  the  place  to  discuss  such  a  subject,  but 
it  will  be  at  once  apparent  to  every  one  acquainted  with  chemistry, 
that  such  a  decomposition  of  water  must  be  simultaneously^  or  in"* 
stantaneonsly,  accompanied  by  its  recomposition,  and  so  far  as  the 
nneration  and  extinction  of  heat  -are  concerned,  it  would  appear 
tnat  one  of  these  processes  must  exactly  balance  the  other* 

Water,  when  decomposed  bv  passing  over  ignited  charcoal»  is  eon- 
verted  into  carbonic  -acid  ana  bydrogeni  if  oxygen  be  stipplied  in 
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Mffeknt  quiiitities  by  the  admisBUMi  of  atmospheric  air,  this  hydro- 
gen will  bum  with  flame,  otherwise  it  will  pass  off  with  the  producta 
of  combaattoii,  witliout  contribating  in  any  degree  to  its  intensity. 

In  the  year  l818«Mr.  Moray  and  Mr.  John  L.  Salliyan  each  obtain- 
ed  patents  for  what  they  called  ^  water  bumersj"  we  have  not  those 
patents  new  before  as,  baf^we  recollect  that  water,  or  steam,  was 
admitted  among  the  flaming  bituminous  fuel,  and  that  its  effect  was 
neatly  to  incnease  the  Tolame  of  the  flamej  we  then  thought  it  did 
this  b^  its  expansive  force  onl v»  and  not  by  any  actual  increase  of  the 
Mantitv  of  flame.  The  method  was  not  fonnd  to  be  productive  of 
tne  anticipated  economy,  and  the  plan  was  consequently  abandoned. 

1%  For  a  Machine  for  cutting  and  chiseKng  Stone;  Iau 
man  Z.  Parke  and  Iram  Brewster,  the  former  of  Delaware  coun- 
ty, the  latter  of  Schohairie  county,  New  York,  October  10. 

In  this  machine  rows  of  chisels  are  to  act  simultaneously  upon  a 
block  of  stone;  an  uprieht  frame  being  made  to  sustain  the  apparatus. 
The  block  of  stone  to  be  cut  is  placed  upon  a  carriage,  or  platform, 
which  rests  upon  rollers,  and  which  can  be  raised  and  lowered  by 
screws,  or  other  means.  The  chisels  are  retained  in  their  proper 
positions  by  moveaMe  racks,  or  rests,  and  each  of  them  is  raised  from 
the  stone  by  means  of  a  spring  acting  in  a  notch  at  its  upper  end. 
Hammers,  whiCh  strike  upon  the  chisels,  are  to  be  liftea  by  cams 
placed  upon  a  revolving  shaft.  The  arrangement  of  the  parts,  and 
<he  modes  of  adjusting  them,  appear  to  be  well  imagined,  and  likely 
to  answer  the  purpose  intended. 

The  only  claim  made  is  to  the  privilege  of  varying  the  mode  of 
constraction  and  action,  in  certain  particulars,  from  that  designated 
in  the  description. 

13.  For  a  MacAine  for' shaving  the  Hair  from  Deer  Skins; 
Rodolph  Groning,  city  of  New  Orleans ;  an  alien  who  has  resided 
(or  two  years  in  the  United  States,  October  10. 

Three  rollers,  each  about  three  feet  ten  inches  long^  and  three 
inches  in  diameter,  are  to  be  placed  parallel  to,  and  at  a  small  distance 
from,  each  other  in  a  suitable  frame.  The  skins  are  to  be  passed  up 
from  below,  between  two  of  the  rollers,  and  brought  forward  under 
a  stationary  knife  of  the  length  of  the  roller;  a  vibratinc  knife  is  at 
the  same  time  made  to  operate,  and  by  the  action  of  tne  two,  the 
hair  is  to  be  cut  off.  The  claim  is  to  the  before  described  machine. 
The  description,  however,  is  not  such  as  will  enable  a  workman  to 
construct  it$  the  manner  of  fixine,  and  the  action  of  the  knives,  not 
being  made  any  more  clear  than  tney  are  in  the  above  notice  of  them. 


14.  For  a  Machine  for  Spinning  Hemp  and  Flax,  and  other 
fibrous  substances ;  Daniel  Treadwell,  Boston,  Massachusetts,  Oo* 
tober  11. 

The  description  of  this  machine  es^nds  to  upwards  of  forty  pages, 
aad  iieAn  t»  aUteen  flgures,  in  which  its  respective  parts  are  repre* 
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•ented  by  drawing  From  the  nature  of  the  case,  it  is  not  peasible 
to  present  a  good  idea  of  the  instrument  without -giTing  the  whole  of 
these.  The  subjoined  extracts,  however,  are  all  that  we  canat  pre« 
sent  offer.  The  patentee  obserres,  that  **  Before  proceeding  to  the 
description,  it  will  be  useful  to  state,  that  spinning  may  be  consider^ 
ed  as  consisting  of  two  operations,  first  tlie  drawing  out  of  the  fila« 
ment  to  the  required  fineness,  from  a  mass  of  the  fibrous  material, 
commonly  in  the  state  of  roveing,  or  rolls;  and  second,  the  twistii^ 
of  the  filament  so  drawn,  whiqh  completes  the  formation  of  the 
thread,  or  yam.  In  some  modes  of  spinning  both  of  these  operations 
are  carried  on  at  the  same  time  in  the  same  portion  of  the  material; 
/  that  is,  the  filament  is  donated  during  the  operation  of  twisting. 
In  the  invention  herein  described,  the  filament  is  drawn  to  the  proper 
«ze  before  twisting  it  in  any  degree." 

The  patentee  in  his  summary  at  the  end  of  his  specification,  ob- 
serves, that  it  has  been  necessary  for  him  to  describe  a  great  many 
well  known  mechanical  instruments,  in  order  to  show  tiieir  applica* 
tion  in  this  machine,  without  intending  to  advance  any  claim  to  the 
invention  of  them;  and  then  proceeds  to  state,  under  four  distinct 
heads,  what  he  considers  as  original. 

First  The  combination  of  plates,  points,  pins,  clearers,  straps, 
&c.  as  described,  which  forms  w^at  is  called  the  hatchel  belt,  and 
which,  with  its  appendages,  serves  to  draw  out  th»  material  to  be 
spun. 

Second.  A  combination  of  instruments  which  constitute  what  is 
called  the  regulator,  with  the  manner  in  which  it  is  connected  to^ 
and  operates  with,  the  other  parts. 

Third.  The  combination  or  the  comb,  and  apparatus  by  which  it  is 
operated  upon,  for  the  purposes  described. 

Fourth.  A  stopping  guide  and  weight,  by  which  the  machine  is 
brought  to  rest,  wherever  the  unity  of  the  yarn  is  destrojred. 

These  claims  are  guarded  by  stating  that  it  is  not  intended  to 
limit  them  to  the  precise  forms  represented,  as  these  may,  in  every 
case,  be  varied,  but  to  embrace  that  principle,  or  mode  of  operation, 
the  character  of  which  is  pointed  out  in  the  particular  description 
given. 

From  a  very  careful  examination  of  the  whole  subject,  as  well  as 
from  direct  information,  and  from  confidence  in  the  solid  talents  of 
the  patentee,  we  are  of  opinion  that  this  machine  will  prove  to  be 
one  of  great  value. 

16.  For  an  improvement  in  the  Manufacturing  waterproof 
Wool  and  Fur  Caps;  Laban  L.  Macombier,  Gardiner,  Maine. 
First  issued  January  19th,  1831 ;  surrendered  and  reissued  Octo- 
ber 11. 

In  the  first  patent  it  was  stated  that  the  improvement  was  for  a  «*  com- 
position of  matter  used  in  stiffening  fur  hats  and  caps,  by  the  use  of 
Indian  rubber,  (elastic  gum,)  either  in  combination  with  gum  shellac 
or  alone."  In  the  present  it  is  said  to  be  for  a  *'  mode  of  manufiic- 
turiog  caps  of  for  or  wool,  whereby  they  are  rendered  water  proof. 
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and  lo  elastic  and  pliable  as  to  be  folded  in  a  gmall  compass,  and 
packed  with  clothes  in  a  trank,  or  elsewhere,  after  which  they  can 
be  made  to  resnme  and  keep  their  original  shape,  by  using  elastic 
nm,  either  alone,  or  in  combination  with  gam  shellac,  and  other 
resins. '' 

The  elastic  gam  is  to  be  dissolved  in  tarpentine,  petroliam,  or  any 
suitable  solvent  If  shellac  is  used  with  it,  this  is  to  be  dissolved  in 
alcohol,  and  the  two  solutions  mixed  tc^ether,  in  the  proportion  of 
one  part  of  the  latter  to  about  seven  of  the  former.  The  solution  is 
applied  to  the  cap,  which  is  then  to  be  steamed  until  the  solution  is 
dry.  The  bodies  of  fur  caps  are  then  napped  in  the  usual  manner, 
coloored,  and  ironed.  Those  of  felt  are  treated  in  the  same  way, 
with  the  exception  of  the  nap. 

The  claim  is  to  the  application  of  elastic  gum  alone,  or  in  combi- 
nation, as  above  stated. 

We  have  not  seen  the  hats  or  caps  as  finished  by  Mr.  Macombier, 
but  learn  that  they  fully  justify  the  assertion  of  the  patentee,  that 
tbey  bear  folding  up,  and  packing  away,  without  injury;  we  should 
apprehend,  however,  that  this  character  must  more  fully  appertain 
to  the  cap,  than  to  the  hat 

16.  For  a  New  Portable  Oven  for  Boasting  and  Baking; 
William  Goddard,  Portsmouth,  Rockingham  county,  New  Hamp- 
shire, October  12. 

This  oven  H  formed  of  three  separate  sheets  of  iron  or  tin«  and  is 
in  the  form  of  a  segment  of  a  cylinder:  in  making  it,  sheet  metal  of 
suitable  dimensions  is  bent  rojond  so  as  to  form  about  three-Fourths 
of  a  circle,  the  edges  are  then  joined  by  a  flat  piece,  which  forms  the 
bottom  of  the  outer  case.  A  second  piece  of  sheet  metal  is  then  bent 
into  the  same  form,  but  is  to  be  the  segment  of  a  smaller  circle  than 
the  first,  so  that  when  slipped  into  it,  there  will  be  the  space  of  an 
inch  between  them;  this  when  in  its  place,  is  to  be  rivetted  to  the 
bottom  of  the  outer  case.  A  plate  is  to  be  put  on  at  the  back  end, 
and  a  rim  fixed,  enclosing  the  space  between  the  two  at  the  front 
The  space  may  be  filled  with  charcoal,  or  other  bad  conductor,  or 
may  be  occupied  by  air  only.  Through  both  these  vessels  two  holes 
for  flues  are  to  be  made  at  the  top,  one  near  to  each  end,  and  these 
are  to  lead  to  one  common  pipe,  furnished  with  a  damper;  another 
hole  is  to  be  made  for  the  escape  of  steam.  Heat  is  to  be  applied 
by  a  round  stove,  or  furnace,  under  the  middle  of  the  oven,  a  hole 
bein^  perforated  through  the  bottom  sufficiently  lar^  in  diameter  to 
receive  it;  and  a  rin^  of  cast,  or  of  wrought,  iron  is  rivetted  to  the 
bottom,  in  order  to  give  the  requisite  strength  to  this  opening. 

A  third  box,  made  in  the  form  of  the  other  two,  constitutes  the 
oven  proper.  This  is  made  exactly  in  the  form  of  those  already  de- 
scribed, and  is  to  be  slipped  into  its  place  within  them,  leaving  a 
space  between  it  and  the  second  box,  and  also  between  its  back  end 
and  the  first,  which  space  is  for  the  passage  of  smoke  and  heated  air 
from  the  fire,  around  the  oven,  to  the  flues.  The  bottom  of  this  is 
expoaed  to  the  action  of  the  fire  in  consequence  of  the  perforation 
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made  tiirough  the  outer  box.    When  this  lut  is  lecared  in  its  pisoe 
ft  door  is  to  be  fitted  to  it  in  the  usual  way. 

There  is  no  claim  made  to  any  part  of  this  apparatus;  the  security 
of  the  patent,  therefore^  must  depend  upon  the  general  novelty  of  its 
construction. 

17.  For  an  improvement  in  the  constniction  of  Steam  Baikrs; 
Peter  Cooper,  city  of  New  York,  October  IS. 

This  boiler  is  one  of  those  which  is  so  constructed  as  to  expose  a 
large  surface  to  the  action  of  heated  air  from  the  furnace,  by  divid* 
ing  the  inside  into  separate  chambers,  and  by  using  tubes  which  com- 
municate from  one  to  the  other.  Its  exterior  form  is  that  of  a  verti- 
cal cylinder,  the  outer  case  forming  a  jacket  between  Which  and  the 
respective  chambers,  a  portion  of  the  draft  may  pass. 

The  furnace  is  a  hollow  drum,  upon  the  flat  bottom  plate  of  which 
the  fuel  is  placed;  water  is  contaiued  below,  above,  and  around  it. 
Air  is  supplied  from  the  ash  pit  through  numerous  tubes  secured  at 
one  end  to  the  bottom  of  the  cylindrical  jacket,  and  at  the  other  to 
the  bottom  of  the  furnace.  From  the  top  of  the  furnace  nass  up  tubes^ 
surrounded  by  water,  and  which  open  mto  a  space  under  an  upper 
drum,  or  chamber,  containing  water.  Iron  bolts  pass  from  the  bottom 
to  the  top  of  this  upper  chamber,  to  sustain  the  heads  against  the 
pressure  of  the  steam ;  and  there  are  similar  bolts  wherever  else  they 
may  be  thought  necessary. 

There  are  several  particulars  in  the  construction  of  this  boiler 
which  are  claimed,  the  principal  of  which  are  the  following: 

The  mode  of  constructing  the  bottom  of  the  furnace  of  parallel 
plates,  between  which  water  is  contained,  and  through  which  tubes 
pass  to  supply  air  to  the  fire ;  thus  obviating  the  objection  to  the  hol- 
low bars,  filled  with  water,  which  have  been  repeatedly  tried,  with- 
out success,  as  they  are  apt  to  burn  off  in  consequence  of  the  water 
being  converted  into  vapour,  an  accident  which  the  volume  of  water 
and  the  particular  construction  of  this  furnace  will  prevent. 

The  separating  of  the  boiler  into  two  pJBirts,  and  the  tubes  in  the 
lower  one,  are  also  claimed  f  likewise  the  outer  covering,  or  jacket, 
so  constructed  that  the  smoke  and  dust  are  forced  out  in  a  down- 
ward direction  under  the  bottom  of  the  boiler;  and  finally  *<  the  com- 
bination and  form  here  described,  in  principle,  as  well  as  in  detail.'' 


la  For  an  improvement  in  the  Machine  for  Weighing  TFa- 
gone,  Carriages,  Boats,  and  other  bulky  substances^  James 
Coulter,  city  of  Philadelphia,  October  14. 

This  machinery  is  certainly  an  improvement  upon  the  kind^f«^ 
employed  for  the  same  purpose,  but  not  upon  several  others  of  more 
modern  invention,  and  \n  extensive  use. 

A  platform  is  to  be  made  of  sufficient  size  to  receive  the  load; 
which  platform  is  to  be  suspended,  like  ail  ordinary  scale,  by  rods 
rising  from  its  four  corners,  and  united  at  the  top  to  a  piece  of  strong 
timber  pendant  from  the  short  arm  of  steelyards.  From  the  long  arm 
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of  these  tteel^Arda  ft  rod  descendfl  to  otbcr  gtedyards  pUced  at  a 
coDfrenient  height  above  the  4>latlbrm  apd  furnished  with  itd  moveable 
w^ht  SB  (he  ordioarj  way. 

Theee  are  M  the  esaentiai  parts  of  the  inatrument,  the  novelty  of 
which  has  eluded  oar  view.  Thh  claim  is  simply  ^*  to  the  before  de* 
scribed  machiDe." 

19.  For  a  Railroad  Car,  running  on  a  single  rail;  Charles 
F.  Zmpei,  city  of  New  Orleans,  Civil  Engineer,  late  of  the  Prus- 
sian army,  but  for  two  years  past  a  resident  of  the  United  States, 
October  15. 

The  single  rail  here  proposed  differs  essentially  from  that  patent- 
ed bj  Palmer  in  Eogland,  upon  which  thfe  car  was  to  be  suspended. 
The  rail  in  the  present  instance  is  to  rest  upon  the  ground  in  the  or- 
dinary way.  It  does  not  appear  to  be  the  intention  of  the  patentee 
to  propose  the  employment  of  his  single  rail  as  a  substitute  for  rail* 
roads  for  general  traffic,  but  principally  to  be  used  on  plantations, 
such  as  the  sugar  plantations  of  Louisiana,  for  carrying  the  cane  to 
the  suear  house,  or  the  transportation  of  other  articles  to  be  convey- 
ed 8  snort  distance  only.  The  rail  is  to  be  entirely  of  timber,  the 
whole  width  of  which  will  be  somewhat  upwards  of  two  feet. 

There  are  to  be  two  main  wheels,  one  at  each  end  of  the  car, 
which  are  to  be  about  two  feet  in  diameter,  and  one  foot  thick i  it  is 
proposed  to  make  the  face  of  each  wheel  concave  for  about  six  inches, 
leaving  a  tread  of  three  inches  at  each  edge.  These  wheels  are  to 
mn  in  forks  formed  at  the  ends  of  the  piece  of  timber  which  consti- 
tutes the  perch,  or  beam,  of  the  carriage.  The*body  of  the  car  is  to 
hang  on  pivots  at  its  upper  edge,  allowing  it  to  vibrate  laterally.  For 
this  purpose,  posts  rise  vertically  from  each  end  of  the  perch,  and  re- 
ceive the  pivots  by  which  the  body  is  suspended. 

The  ouun  part,  or  centre,  of  the  rail,  upon  which  the  wheels  run, 
must  be  somewhat  more  than  afoot  broad,uid  to  each  side  of  this  main 
piece  other  rails  are  to  be  fastened,  each  six  inches  broad,  and  rising 
four  inches  above  the  main  rail.  The  wheels  therefore  run  in  a  trough 
four  inches  in  depth.  Upon  the  axles  of  the  wheels,  which  are  ex- 
tended out  at  each  side  oi  them,  there  are  safety  wheels,  of  such  di- 
ameter as  not  to  touch  the  additional  rails  when  the  car  is  vertical, 
but  to  come  into  contact  with  them  should  it  tilt  on  one  side. 

It  is  stated  that  the  object  of  hanging  the  car  upon  pivots  is  to  pre- 
serve the  centre  of  jgravity ;  but  it  is  evident  that  if  it  swings  either 
way  it  must  carry  the  centre  of  gravity  outwards,  and  tend  the  more 
to  upset.  There  is  no  .provision  made  for  turning  on  a  curve,  and  it 
would  seem,  therefore,  that  the  road  must,  in  all  cases,  be  absolutely 
strairiit 

Although  no  claim  is  made,  the  novelty  of  the  general  arrangement 
appears  to  be  sufficiently  obvious. 

20,  For  an  Instrument  for  scraping  Broom  Corn;  Billy  J. 
Billings,  and  John  S.  Billings,  Gorham,  Ontario  county,  New  York, 
October  15. 
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An  instrument  much  in  the  form  of  the  common  vertical  reel,  is 
made  to  revolve,  carrving  scrapers,  or  knives,  at  the  ends  of  its  arms, 
which  scra[)er8,  or  knives,  are  to  clear  the  broom  com  from  seed  and 
dust  The  corn  is  held  in  the  hand,  and  laid  upon  the  curved  bed 
over  which  the  scrapers  revolve.  The  patentees  state  that  bj  this 
machine  thej  are  enabled  to  do  much  more  work  than  formerlv,  and 
that  bj  its  operation  the  seeds  and  dust  are  driven  awaj  from  the 
workman. 


21.  For  Tubular  Essence  Phials;  John  Stanifprd,  city  of 
Boston,  October  17. 

Essence  bottles,  instead  of  being  blown  in  the  ordinary  way,  are 
to  be  made  out  of  glass  tubes;  they  will,  consequently,  be  much  more 
regular,  neat  and  beautiful  than  ^sual.  In  this  mode  of  making  them 
the  roughness  upon  the  bottom  is  avoided,  no  punty  being  used  in 
forming  them;  and  the  patentee  states  that  they  can  be  aSbrded  at 
the  same  price  which  is  paid  for  the  inferior  article. 

Tubes  of  the  proper  size  are  to  be  divided  into  lengths  sufficient  to 
form  two  phials;  each  end  is  to  be  successively^  heated  by  a  glass-blow- 
er's lamp,  and  the  brim  and  neck  shaped  by  pincers  made  for  the  pur- 
pose; the  tube  is  then  to  be  heated  in  the  middle,  separated,  and  the 
bottoms  rendered  perfectly  flat  and  smooth  by  pressure  against  a 
piece  of  iron.  In  shaping  the  phial,  an  inclined  plane  is  placed  be- 
side the  lamp,  upon  wnich  the  tube  is  rolled. 

There  is  no  direct  claim  made,  but  the  novelty,  according  to  the 
statement  of  the  patentee,  appears  to  consist  in  the  use  of  this  in- 
clined plane,  and  in  the  particular  form  given  to  the  pincers  to  adapt 
them  to  the  intended  purpose. 

The  making  of  j>hials  from  glass  tubes  is  not  new;  we  have  occa- 
sionally seen  m  use  such  as  have  been  so  made,  and  there  is,  proba- 
bly, no  one  in  the  habit  of  blowing  glass  by  means  of  the  lamp,  who 
has  not  made  them  for  his  own  amusement,  although  they  may  not 
have  been  manufactured  for  the  purpose  of  givinjg  a  general  supply. 
The  patentee  might  ^irly  claim  whatever  there  is  of  novelty  in  his 
mode  of  procedure,  but  not  the  mere  making  of  phials  from  tubes. 

22.  For  an  improvement  in  the  Book  Binder's  Cutting 
Press;  Charles  Stimpson,  city  of  Boston,  Massachusetts,  October 
17. 

The  improvements  here  claimed  are  two;  first,  the  suspending  of 
a  board  under  the  press,  which  shall  serve  as  a  gauge  upon  which  the 
book  to  be  cut  may  rest,  instead  of  adjustitig  it  as  heretofore,  by  the 
aid  of  a  mark  made  on  the  edges  of  the  paper;  there  are  to  be  three 
screws  with  nuts  on  them  to  support  and  ac^ust  this  board,  or  gauge; 
two  of  them  descend  from  the  right  hand  cheek,  and  one  from  the 
middle  of  the  left,  each  of  them  passing  through  the  board,  and  hav- 
ing nuts  underneath  it.  The  second  improvement  is  the  fixing  of 
the  two  strips  of  wood,  called  the  square,  and  cutting  board,  to  the 
cheeks  of  the  press,  by  means  of  screws,  so  formed  that  they  can  be 
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reftdilj  adapted  to  other  squares  and  cutting  boards,  instead  of  re- 
placing them  every  time  a  book  is  put  into  the  press. 

2S.  For  an  improvement  in  the  Steam  Engine;  Ithiel  S. 
Richai^son,  Newmarket,  Rockingham  county,  New  Hampshire, 
October  17. 

The  improvement  here  proposed  is  as  new  as  a  great«many  others 
for  which  patents  are  taken;  therefore,  if  not  quite  novel,  it  has  fel- 
lows to  keep  it  in  countenance. 

The  proposition  is  to  employ  two  or  three  cylinders  with  rods 
from  their  pistons  operating  upon  the  same  shaft,  the  cranks  making 
such  angles  with  each  other  as  shall  correspond  with  their  number, 
so  that  one  or  more  may  always  be  in  action,  and  thus  the  necessity 
for  a  .fly  wheel  be  obviated. 

If  the  plan  itself  is  not  new,  at  least  some  of  the  advantages  which, 
according  to  the  patentee,  it  is  to  produce,  are  truly  so.  One  of 
these  is  that  the  steam  will  be  constantly  flowing  into  one  or  other 
of  the  cylinders,  and  thus  all  danger  of  ezpjosion  be  avoid<^$  an- 
other is  the  getting  the  same  power  with  a  diminished  portion  of  fudi 
the  how  or  the  why  v>e  are  not  told. 

24.  For  Making  Skys  and  Reeds  for  Weaving;  Horace 
Holt,  Rutland,  Meigs  county,  Ohio,  October  17. 

The  general  construction  of  this  engine,  is  that  called  the  vibrat- 
ing reed  engine,  but  the  feeding,  instead  of  bein^  regulated  in  the 
ordinary  way  by  a  spring,  is  effected  by  means  of  a  screw  having  a 
cog  wheel  on  its  end,  mashing  into  another  cog  wheel  operating  on  the 
flyers.  When  the  machine  is  to  be  drawn  back,  a  spring  box,  forming 
the  nut  of  the  screw,  is  withdrawn,  and  the  desired  motion  effected. 


25.  For  an  improvement  in  Pumps;  Noble  Phelps,  Turin, 
Lewis  county.  New  York,  October  20. 

The  improvement  claimed,  is  in  the  piston,  or  bucket,  and  in  the 
manner  of  placing  the  valves;  the  other  parts,  we  are  told,  are  to  be 
made  as  usual.  The  piston  is  to  be  a  leather  bucket  in  the  form  of 
the  letter  Y,  into  which  the  lower  end  of  the  piston  rod  is  to  pass, 
and  to  be  securely  nailed  there.  Two  straps  of  leather  nailed  to  the 
piston  rod  above  the  bucket,  descend,  and  are  attached  to  the  latter, 
supporting  it  like  a  bail.  There  are,  it  seems^  to  be  two  valves  be- 
low the  bucket;  one  at  the  bottom  of  the  chamber,  and  the  other  in 
its  usual  place.  The  use^of  these  we  know  not,  as  the  bucket,  if  it 
operate  at  all,  must  act  as  a  valve,  collapsing  as  it  descends,  and 
expanding  in  its  ascent  The  use  of  three  valves  in  a  common  pump 
we  are  yet  to  learn,  its  disadvantages  are  easily  shown*  We  are  in- 
formed^that  in  consequence  of  the  use  of  this  conical  bucket  "  the 
working  chamber  may  be  enlarged  to  any  convenient  size,  so  as  to 
convey  a  large  quantity  of  water  to  the  spout''  We  presume,  how- 
ever, that  in  this,  as  well  as  in  other  pumps,  the  power  must  be 
increased  with  the  increase  of  size  in  the  chamber;  it  this  be  not  the 
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case  we  are  ready  to  concede  to  the  magoitade  of  the  said  improve- 

ment. 

2a  For  a  Parturient  and  Invalid  Bedstead^  Joshua  N.  Rob- 
bins,  Troy,  Rensellaer  county,  New  York,  October  20. 

This  bedstead,  *^  not  known  or  used  before"  very  much  resembles 
several  othe»  invalid  or  hospital  bedsteads,  parts  or  it  being  made  to 
raise  by  means  of  racks  and  pinions;  and  other  contrivances  being 
appended  for  the  relief  of  those  who  require  them*  The  patentee 
describes  the  whole  without  claiming  any  part,  and  although  we 
might  point  out  sirch  minor  differences  between  this  and  others  a4 
wiU  be  made  by  different  workmen  in  structures  which  are  essentially 
the  same  in  principle,  we  should  be  unable  to  do  more  than  this,  and 
could  not,  therefore,  supply  the  deficiency  in  the  specification. 

87.  For  an  improvement  in  Paving  Streets;  John  L.  Sullivan^ 
city  of  New  York,  October  20. 

The. common  efl^ct  of  moisture,  and  more  especially  of  frost,  io 
loosening  the  earth  under  pavements  made  in  the  ordinary  mode,  are 
enumerated  by  the  patentee,  and  the  object  which  he  proposes  to 
accomplish,  is  to  guard  against  these  injurious  effects,  by  laying  the 
pavement  in  a  cement  mach  shall  prevent  water  from  insinuating 
itself  between,  and  passing  under  the  bricks  or  stones  employed,  and 
as  the  earth  will  thus  be  kept  in  a  uniform- state  of  dryness,  that  ex- 
pansion which  always  accompanies  freezing  will  be  prevented,  and 
thepavement remain  permanent. 

Toe  ground  is  to  be  prepared  by  giving  to  its  surface  the  proper 
form,  and  by  consolidating  it  by  means  of  rollers  or  rammers.  Wap 
ter,  lime,  or  other  impervious  cement  is  then  to  he  spread  over  the 
ground  in  a  semi-fluid  state;  upon  this  the  paving  stones  are  to  be 
laid  as  close  to  each  other  as  possible;  the  interstices  between  them 
are  then  to  be  filled  up  by  pouring  upon  them  the  same  fluid  cement, 
after  which  pulverized  stones  are  to  be  strewed  over  and  rolled 
down,  the  superfluous  portion  being  scraped  off  as  the  work  proceeds. 

The  principle,  or  mode  of  procedure,  claimed,  is  the  paving  with 
common  paving  stones,  or  fragments  of  quarries,  and  settine  them 
in  with  impervious  cement.  In  the  March  number  of  this  Journal 
for  the  year  1828,  p.  179,  there  is  a  specification  of  an  improved  me- 
thod  of  {mving,  for  which  a  patent  was  granted  in  England,  and  which 
method  is  nearly  identical  ^ith  the  preceding.  The  laying  of  stones 
in  impervious  cement,  was  practised  by  the  ancients;  the  Roman 
ways  may  serve  as  examples;  the  practice  has  been  followed  in  many 
parts  of  Italj,  and  in  other  countries,  to  the  present  day;  a  patent 
taken  for  doing;  so,  must,  therefore,  be  restricted  in  its  object  to  the 
precise  mode  described  by  the  patentee. 


28.  For  Measurinff  for  and  Cutting  Garments;  James  Hen- 
derson and  Cooper  K.  Watson,  Zanesvall^  Muskingum  county* 
Ohio^  October  12. 
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If  a  jadg;m«iit  maj  be  formed  of  the  progress  of  any  art  by  tke  tm* 
frovtmentz  in  it  which  are  re^$tered  in  the  patent  ofiicei  that  of  tile 
tailor  has  not  lagged  behind  in  the  ^raiid  race.  It  is  not  to  the  patent 
office  alone,  howeyer,  that  we  are  indebted  for  a  proof  of  this  facti 
no  mean  portion  of  the  literature  of  the  day  haa  been  devoted  U>  the 
name  sub/ect,  and  we  meet,  almost  everywhere,  with  pictorial  ilius^ 
tratioM  of  the  variety  of  modes  in  which  *^  nature's  noblest  work" 

V  be  emboli  ishedy  or  distorted,  by  the  directors  general  of  the 

liionable  world. 

We  have  neither  the  theoretical  nor  the  practical  knowledge  neoes- 
aary  to  perceive  the  nice  shades  of  difference  in  the  various  instni** 
moots  contrived  to  assist  the  professional  artist,  and  from  fear  of  dia* 

Ciyin^  our  ignorance,  as  we  have  not  had  room  for  the  whole,  we 
ve  hitherto  given  bnt  a  brief  and  general  view  of  them,  a  practice 
from  which  we  shall  not  venture  to  depart  on  the  present  occasion. 
The  principal  instrument  notw  before  us  consists  of  a  vertical  mea* 
earing  rod,  sufficiently  long  to  take  the  altitude  of  tiie  tallest  man* 
Upon  this  standard  there  are  three  sliding  pieces  with  projecting 
arms,  which  are  to  be  adjusted  so  as  to  mark  the  three  cardiniu 
points  in  the  loneitndinal  admeasurement  To  the  uf^romst  of 
these  slides,  a  scale  of  about  three  feet  in  length  is  attached;  tina 
scale  slides  in  a  groove  in  the  standard,  and  is  provided  with  ara* 
doated  divisions,  the-  correspondence  of  which  with,*or  relationsiup 
to^  other  diviuona  upon  the  standard,  indicate  the  manner  in  whicn 
the  garment  must  be  marked,  before  the  shears  are  employed.  These 
lodicatiooa  are  properly  explained  in  the  apecificatioo,  tor  which  those 
interested  are  referred. 

For  the  rotular  and  diagonal  admeasurements,  leather  straps  are 
employed,  which  are  to  be  properly  graduated.  In  the  art  of  draft* 
ing  the  garnoien^  a  square  is  to  be  used,  which  square  has  graduations 
upon  it  correspoDdio^  with  those  of  the  general  system,  and  adapting 
it  to  individuals  in  an  their  varjing  proportions. 

The  c/aims  are  to  "the  groove  in  the  standard  by  which  the  length 
of  the  body,  and  a  certain  permanent  point  for  the  waist  are  ascer- 
tained; and  to  the  straps  bv  which  the  various  curves  and  irregolarir 
ties  on  the  surface  of  the  body  are  measured,  and  also  the  square 
described^  and  the  manner  of  ascertaining  the  curve  of  the  waist  and 
spring  of  the  skirf 


5WI.  For  an  improvement  in  the  Machine  for  breaking,  dress- 
ing and  cleaning  of  Hemp  and  Flax;  and  softening  and  free- 
ing the  filaments  entirely  of  shivers;  La  Fayette  Tihbots,  New 
Glasgow,  Amherst  county,  Virginia,  October  22. 

Mr.  Tibbetts  refers  to  a  machine  for  the  same  purpose,  patented 
by  bim  on  the  first  of  August,  18£9,  as  the  foundation  upon  which 
rest  the  improvements  now  proposed;  that  is,  upon  what  he  calls  the 
"arch  principle."  His  improvement  consists,  he  tells  us,  in  re-acting 

Cwera,  which  drive  the  gearing  of  his  rollers  thirteen  feet,  more  or 
Uf  forward;  which  power  returns  back  again  to  the  point  whenoe 
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it  -started,  like  the  Yibration  of  a  pendulum.  This  gearing  is  so  con- 
structed, howeyer,  as  to  cause  the  action  of  the  breaking  rollers  to 
be  p-eater  in  the  forward,  than  in  the  backward  direction;  and  the 
claims  made  are  to  <*  the  principle  of  the  vibrating  or  re-acting  pow- 
ers, -'Which  revoUes  the  fluted  rollers  as  far  forwara  as  back;  together 
with  the  construction  of  the  power  gearing,  the  position  of  the  parts, 
and  the  manner  of  operation  of  t^e  instruments  generally;  also,  the 
redaction  or  vibration  of  said  rollers  in  their  revolutions  to  operate 
farther  forwards  than  backwards,  in  order  to  gain  from  three  to 
twelve  inches  in  each  vibration."  The  principle  of  vibration  is  also 
claimed,  without  restriction  to  any  particular  form  of  gearing,  or  in- 
stmments  for  effecting  it. 

Many  patents  have  been  taken  for  machines  for  breaking  hemp  and 
flax,  and  much  money  has  been  unfortunately  spent  in  their  erection, 
whilst  but  few,  if  any,  of  them  have  continued  in  use  sufficiently  long 
to  test  their  adaptation  to  the  purposes  intended,  and  to  correct  those 
imperfections  incident  to  a  new  machine.  For  the  cause  of  this  we 
most  inquire  further  than  into  the  mere  construction  of  the  machines 
themselves.  The  culture  of  the  raw  material,  with  us,  may  be  said 
to  have  hitherto  been  a  failure;  either  from  soil,  climate,  or  inexpe- 
rience in  management,  our  hemp  is  inferior  to  that  imported  frbm 
Russia,  and  whilst  this  is  the  case,  neither  our  national  or  mercantile 
marine  will  be  trusted  to  cables,  hawsers,  or  sails,  manufactured  from 
it*  For  ourselves,  we  are  equally  unwilling  and  unable  to  believe, 
that  in  onr  widely  extended  country,  a  country  affording  almost 
every  kind  bf  soil,  and  variety  of  climate,  a  plant  which  grows  so 
luxuriantly  in  manj  situations,  must  necessarily  be  inferior  in  those 
properties  which  give  to  it  its,greatest  value;  we  will,  therefore,  still 
indulge  the  hope,  that  perseverance,  and  consequent  experience,  will 
yet  suffice  to  establish  an  article  so  necessary  both  in  the  arts  of 
peace  and  war,  as  one  of  our  staples. 


30.  For  an  improvement  in  the  mode  of  Thrashings  cleanings 
and  grinding  of  Wheat  and  other  grain ;  La  Fayette  Tibbotts, 
New  Glasgow,  Amherst  county,  Virginia,  October  22. 

The  description  in  both  this  and  the  preceding  patent,  is,  to  us, 
verv  defective  in  point  of  clearness.  We  shall  not,  therefore,  Attempt 
to  cfesignate  the  particular  improvements  made.  In  the  present  ma- 
chinery there  are  several  things  claimed,  but  in  that  broad  way  which 
does  not  very  clearly  distinguish  the  same  from  all  other  similar 
things  before  known  or  used.  This  the  patentee  calls  a  portable  or  local 
mill,  and  of  it  he  claims  the  priticiple,  ^  Also  the  principle  of  the 
bridge  tree  and  rattle  staff*  springs,  and  the  bridge  tree  rod  and  rattle 
staff*  hollow  screw  for  regulating  the  mill,  together  with  the  applica- 
tion of  the  bolt  to  receive  the  meal  from  the  mouth  of  the  spout,"  &c. 

When  Oliver  Evans  introduced  his  improvements  in  mills,  such  as 
the  elevators,  hopper-boy,  &c.,  their  nature  and  use  were  of  easy 
designation;  we  saw  clearly  in  what  they  consisted,  and  could  easily 
answer  the  questions,  what  are  they?  and  what  are  they  for?  the  pre- 
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sent,  howerer,  are  more  recondite,  and  we  must  refer  inquiren  to 
tiie  inventor. 

The  thrashing  machine,  included  in  this  patent,  may  be  drif  en  by 
the  same  power  as  that  which  drives  the  mill;  the  latter  being 
**  local,"  {hcomotive,  we  suppose,)  may  be  removed,  and  the  former 
appUcxl.  The  claim  in  the  thrashing  part  is  to  *^  the  principle  of 
double  action  in  thrashing  wheat  and  other  grain  by  beaters,  rollers, 
&c.  &c.;  or  by  any  two  or  more  revolving  motions,  one  above  the 
other,  so  as  to  let  the  straw  containing  the  grain  pass  between  said 
motions  of  beaters,  &c.  The  said  principle  of  revolving  beaters, 
above  as  well  as  behw^  all  turning  inward,  and  drawing  the  grain  in 
the  straw  through  between  them,  as  fast  as  the  feeding  rollers  deliver 
the  same,  is  what  I  claim  under  the  principle  of  double  action,  by 
pairs  of  beaters  or  otherwise." 

The  prine^le  spoken  of  as  applied  to  the  thrashing  machine,  is  the 
placing  around  a  large  cylinder,  three  or  more  smaller  ones,  in  the 
manner  of  the  small  carding  rollers  in  a  carding  machine. 

Without  attempting  to  touch  the  question  of  novelty;  there  ap- 
pears to  as  to  be  two  objections  against  the  specification  of  this  patent, 
j/irstf  the  things  claimed  are  not  presented  with  su£Bcient  distinctness; 
and  eecondly^  it  is  not  a  patent  for  a  machine^  but  for  two  separate 
machines.  There  is  no  more  necessarj  connexion'  between  the  thrash- 
ing machine  and  the  mill,  than  there  is  between  the  mill  and  a  baker's 
oven,  yet  it  would  appear  rather  strange  to  take  out  one  patent  '<  for 
a  mill  for  grinding  nieal,  and  an  oven  in  which  the  same  may  be 
baked  into  bread." 


31.  For  an  improvement  in  the  Construction  of  Chimneys; 
Henry  Antesi  Harrisburgh,  Dauphin  county,  Pennsylvania,  Octo- 
ber 24. 

A  single  floe  is  to  be  carried  up  from  the  cellar  to  the  top  of  the 
chimney,  and  into  this  flue  a  throat  passes  from  every  fire  place. 
These  nre  places  may  stand  back  to  back,  so  that  six  fire  places,  on 
three  floors,  may  open  into  the  same  flue,  which,  in  this  case,  we  are 
told,  may  be  three  feet  wide,  by  one  foot  two  inches  in  the  clear. 
Air  floes,  to  supply  a  draught  frdm  without  the  room,  are  to  pass 
down  the  jambs,  and  open  into  the  fire  places.  The  ashes  are  to  be 
conducted  into  the  main  flue,  through  openings  made  for  that  purpose, 
and  are  to  fall  into  an  ash  pit  in  the  cellar,  where  there  is  a  man-hole^ 
closed  by  a  door.  Shutters,  or  registers,  are  to  be  applied  to  each 
of  the  throats  of 'the  fire  places. 

The  claim  «'  is  the  improvement  before  described;  particularly  in 
proportioning  the  itilets  to  the  capacity  or  area  of  the  flue  of  the 
chimney,  and  in  requiring  only  one  flue  for  any  number  of  fire  places 
in  the  same  stack." 

We  apprehend  that  separate  flues  to  each  fire  place,  would  be  an 
if/iprovement  unon  this  plan,  although,  in  certain  cases,  we  have  known 
one  common  nue  to  answer  well  for  six  furnaces.  We  know  of  a 
chimney,  built  nearly  forty  years  since,  for  a  casting  shop  for  a  brass 
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fovndtr,  yMdk  coongted  of  one  wide  flue  in  the  wali,  into  which  ax 
furnaces  opened,  and  we  also  know  that  the  draught  was  perfectlj 
good,  better,  in  fact,  than  inordinary  furnaces,  wheneyer  all  the  fiir- 
Oftcea  were  in  blast;  but  when  the  number  was  dioiiniehed,  the  air  in 
the  large  flue  was  not  sufficiently  rarified,  and  the  draft  was  proper- 
tionally  decreased.  Such  will  be  the  case  with  the  chimnies  in  ques* 
tion$  if  fires  are  lighted  in  every  fire  place,  it  may  do  well  enoush; 
but,  if  otherwise,  one  of  '« the  misenes  of  human  life,"  a  smoky 
chimney,  will  have  to  be  encountered.  The  throats  of  two  fire  places 

Xnins;  amnst  each  other,  as  shown  in  the  drawing,  is  a  part  of  the 
^    a  wnich  will  be  found  not  to  answer  in  practice. 

32.  For  a  Thrashing  Machine ;  William  Prescott,  Pottsville, 
Schuylkill  county,  Feuus^lvania,  October  25. 

We  have  here  a  thrashing  machine  which  affords  us  some  relief 
from  that  eternal  round  to  which  the  whirling  cj^linders  of  most  others 
are  to  be  subjected.  We  in  this  case  return,  it  is  true,  to  something 
like  the  older  thrashing  machines,  those  which  existed  before  the  first 
Scotch  cylinder  machine  was  made. 

By  the  present  machine  the  thrashing  is  to  be  performed  on  the 
bam  floor,  by  rows  of  flails,  or  beaters,  acting  like  those  for  batting 
wool  and  cotton.  The  four  legs  of  the  frame  have  grooved  rollers 
on  them,  which  run  upon  parallel  bars,  forming  a  railway  along 
which  the  machine  may  be  shifted,  to  prevent  the  continuance  of  the 
blows  on  the  same  spot.  A  shaft  carrying  a  fly  wheel,  is  to  be  turned 
by  a  crank;  this,  by  means  of  two  other  cranks  and  pitmen,  gives  a 
partial  rotary  motion  to  rollers  working  on  gudgeons  in  the  frame,  on 
either  side  of  the  machine.  These  rollers  sustain  rows  of  flails  or 
beaters  of  wood,  which  are  connected  to  them  by  elastic  bars,  serving 
as  springs. 

When  horse,  or  other  sufficient  power  is  used,  the  number  of  flails, 
rollers  and  cranks  may  be  increased. 

The  claim  is  to  <^  the  before  described  machine,  for  thrashing  grain 
by  means  of  vibrating  flails." 

The  *^  before  described  machine,"  although  differing  something  in 
arrangement  from  others  acting  upon  the  same  principle,  is  so  simi- 
lar to  them,  that  we  think  it  should  have  been  said  in  what  part  the 
improvement  resided,  we  also  think  that  this  might  have  been  done. 


33.  For  a  Machine  far  Hulling  Clover;  Pearson  Reading, 
Trenton,  New  Jersey,  October  25, 

There  is  to  be  a  revolving  cylinder  set  with  iron  teeth,  and  rows 
of  iron  plates ;  the  cylinder  may  be  about  three  feet  long;  this  is  to 
revolve  within  a  barrel,  or  casing,  made  of  staves  and  set  with  iron 
teeth.  The  casing  is  to  be  a  little  conical,  allowing  more  space  at 
the  feeding  than  at  the  delivering  end.  The  seed  is  to  be  put  into 
a  hopper,  and  forced  down  on  to  the  cleaning  roller  by  a  follower. 
We  are  told,  that'by  removine  the  casing,  and  supplying  a  hollow 
segment,  set  with  teeth,  it  may  be  converted  into  a  thrashing  machine. 
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Whether  this  is  intended  to  make  a  part  of  the  patent,  or  in  what  the 
peculiar  merits  of  the  machine  consist,  we  are  not  informed,  as  there 
IS  no  claim  made. 


34.  For  a  Machine  for  Planing  Plank  and  Boards ;  Ebe- 
nezer  Lane,  CSncinnati,  Hamilton  county,  Ohio,  Octoher  26. 

Plane  irons,  of  the  ordinary  kind,  are  to  be  placed  in  a  row,  about 
two  inches  apart,  when  the  irons  are  two  and  a  half  inches  wide. 
The  stock  in  which  they  are  fixed  is  to  be  of  cast  iron,  and  the  irons 
most  stand  the  reverse  way  from  what  they  do  in  a  common  plane, 
their  cutting  edges  being  towards  one  side  of  the  stock,  all  the  irons 
in  it  lying  in  the  same  plane.  Another  stock  is  to  be  prepared  to 
stand  behind  the  former,  with  the  irons  placed  between  the  spaces  of 
the  first,  and  in  this  way  several  stocks  may  be  arranged.  These  are 
then  to  be  fixed  in  a  strong  wooden  or  iron  frame,  one  behind  the 
other.  This  frame  may  be  stationary,  and  a  carriage,  or  bench,  run- 
ning- upon  wheels,  and  bearing  the  stuff  to  be  planed,  may  then  be 
forced  under  it  by  any  adequate  power;  or  the  plank  may  be  station- 
ary, and  the  frame,  with  the  cutting  irons,  carried  over  it. 

The  claim  is  to  the  frame  containing  the  plane  irons,  and  to  their 
arrangement. 

35.  For  a  Thrashing  Machine  ;  Ebenezer  Gordon,  ^ind  David 
T.  Gordon,  Oswego  county,  New  York,  October  27. 

We  have  nothing  very  particular  to  say  respecting  this  machine, 
as  its  history  has  already  been  given  in  the  detailed  accounts  of  some 
of  its  predecessors.  It  consists  of  the  ordinary  cylinder  and  concave 
set  with  teeth.  The  specification  enters  into  a  ver^  minute  descrip- 
tion of  its  respective  parts,  and  contains  every  thing  relating  to  it 
with  the  exception  of  that  which  is  of  some  importance,  to  the  patentee 
at  least,  namely,  the  designation  of  those  parts  which  are  new,  and 
upon  which  the  claim  to  a  patent  depends;  to  have  pointed  out  these, 
however,  might  possibly  have  '<  puzzled  a  Philadelphia  lawyer." 

36.  For  a  Chimney  Valve;  John  Baker;  Lancaster,  Lancas- 
ter county,  Pennsylvania,  October  28. 

We  may  next  look  to  see  a  patent  taken  for  handkerchiefs  to  be 
worn  in  the  pocket  \  for  although  they  are  somewhat  more  common 
than' valves  in  chimneys,  their  claim  to  novelty  is  about  equal. 

The  valve  proposed,  is  a  shutter  of  cast  or  wrought  iron,  fitting 
in,  and  hinged  to  a  frame  in  the  chimney,  with  a  segment  lack  to 
support  it  at  any  desired  height.  Having  a  wife  and  children,  and 
gray  hairs  which  tell  of  olden  time,  we.  have  nothing  to  fear  from 
the  averment,  that  when  we  first  saw  such  valves  in  chimneys,  nearly 
half  a  century  ago,  they  were  no  novelties. 


37.  For  additions  and  improvements  in  a  machine  patented  on 
the  4th  of  November,  1830,  called  a  Machine  for  Scraping  the 
Flesh  and  Hair  from  Hides  and  SkinSy  and  for  all  other  scrap- 
Vot-  iX.— No.  4 — April,  1832.  31 
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ing  necessary  in  tanning  and  carrying  leather;  Thomas  Williams, 
Rochester,  Monroe  county,  New  York,  October  31. 

For  the  general  construction  and  use  of  this  machine,  we  must  re- 
fer to  the  specification,  p.  173,  vol.  YII.  The  improvement  now 
claimed  is  the  application  of  a  cylinder  with  knivesy  placed  either 
straight  along  it,  or  obliquely ;  (me  oblique  position  favouring  the 
spreading  of  the  skins,]  with  a  concave  against  which  the  roller  acts, 
and  which  is  borne  up  against  it  by  means  of  spiral  spring.  The 
yariotts  parts  for  giving  motion  to  the  machinery  are  also  claimed,  as 
*<  the  application  of  the  carriage  and  its  appendages,  and  of  the 
crank,  levers,  cog  wheel  and  pulleys,  [)inion,  and  cylinders,  to  the 
purposes  for  which  they  are  to  be  used  in  the  said  machine.'^ 

88.  For  an  improvement  in  the  Construction  of  Steam  Boil- 
ers^ to  regulate  the  height  of  Water  within  them;  Dummer 
M.  Hooper,  New  Albany,  Floyd  county,  Indiana,  October  31. 

A  float,  made  of  any  suitable  materials,  such  as  wood,  cork,  or 
metal,  is  placed  within  the  boiler,  and  is  to  rise  and  fall  with  the  water 
in  it.  A  vertical  rod  attached  to  the  float,  slides  through  guide  pieces, 
which  retain  it  in  its  proper  position.  The  upper  end  of  the  rod  ia 
made  conical,  that  it  may  operate  as  a  valve,  the  seat  of  which  is  the 
open  end  of  a  steam  tube,  which  passes  through  the  top  of  the  boiler; 
when  the  float  is  borne  up  by  the  water,  the  valve  comes  in  contact 
with  the  lower  end  of  this  pipe,  and  closes  it;  when  the  float  de- 
scends, by  the  diminution  of  the  water,  the  valve  is  to  open,  and 
allow  steam  to  escape  throuzh  the  aforesaid  tube.  This  tube  does 
not  lead  to  the  cylinder  of  the  main  engine,  but  is  intended  to  set  a 
separate  small  engine  at  work,  made  expressly  for  the  purpose  of 
operating  upon  supply  pumps  to  fill  the  boiler. 

The  inventor  says  that  <<  this  mode  of  8up][>lying  boilers  with  water 
by  an  engine  expressly  for  the  purpose,  which  is  put  in  motion  or 
stopped  by  means  of  a  float  within  the  boiler,  which  I  call  an  Mm- 
proved  self-regulator,' is  what  I  claim  as  my  invention/' 

The  necessity  of  eiqployins  two  engines  in  the  place  of  one,  would, 
alone,  present  a  formidable  cUfficulty  in  the  way  of  introducing  this 
plan,  were  there  np  other  objection  to  it;  should  it  appear,  however, 
that  if  adojpted  it  would  not  answer  the  intended  purpose,  this  must 
be  fatal  to  it,  and  such  we  nnhesitatincly  say  would  be  the  fact.  The 
motion  of  the  water  in  the  bbiler  would  keep  the  valve  in  a  state  of 
constant  a»tation,  whenever  it  descended  near  to  the  point  at  which 
the  valve  should  open;  nor  would  the  steam  overpass  off  in  a  stream 
sufficient  to  set  the  engine  at  work  which  is  to  operate  upon' the 
force  pumps;  and  were  it  possible  to  set  it  in  action,  it  must  stop  the 
moment  the  valve  closed,  and  thus  continue  perpetually  starting  and 
stopping.  Ever^  practical  engineer  will,  we  apprehend,  concur  with 
us  in  pronouncmg  the  scheme  altogether  fanciful. 


39.  For  an  improyement  in  Making  Olass  Knobs;  S|>^icer 
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Richanky  Cambridge,  Middlesex  county,  Massachusetts,  Octo- 
ber 31, 

The  improvement  here  patented  is  the  insertion  of  a  brass  nut  in 
the  body  of  the  knob,  with  a  hole  leading  to  it  from  the  lower  part 
Into  this  nut  a  male  screw  may  afterwanls  be  passed^  by  which  the 
knob  maybe  fixed  to  drawers  or  shatters  without  the  use  of  a  tapped 
nut  In  the  common  way  of  making  knobs,  a  hole  is  left  entirely 
through  them,  and  the  shank  by  which  they  are  fastened,  has  its  head 
on  the  top  of  the  knob;  by  the  present  method,  the  top  of  the  knob 
is  whole,  the  perforation  extending  no  further  than  to  allow  the  screw 
shank  to  pass  into  the  nut 

Pressed  knobs  have  been  frequently  made  with  screw  shanks  im- 
bedded in  them,  but  they  are  apt  to  break  the  knob,  an  objection 
which  will  probably  be  removed,  or  much  lesseued,  by  inserting 
them  into  a  nut  in  the  manner  proposed. 


ENGLISH  PATENTS. 

To  John  Burgis,  ornamental  paper  mamtfadurery  for  his  new  uu- 
vented  method^  or  methods,  of  gilding,  or  silvering,  certain  woven 
fabrics  in  burnished,  or  burnished  and  dead,  or  matted  gold  or 
silver,  and  which  said  fabrics  may  be  used  as  gold  or  silver,  and 
lace  borderings,  and  for  other  purposes.  Sealed  5th  February,  1829. 

The  very  great  expense  of  gold  and  silver  lace,  has  induced  the 
patentee  to  invent  a  simple  and  cheap  mode  of  manufacturing  an  imi- 
tation of  that  costly  material,  which  he  proposes  to  employ  m  deco- 
rating curtains,  chaird,  and  other  articles  of  household  furniture. 
The  material  to  be  employed  is  fine  cotton  or  other  cloth,  upon  which 
a  coating  of  gold  or  silver  leaf  is  to  be  laid,  by  the  ordinary  process 
of  gilding  and  silvering.  The  cloth  is  then  to  be  cut  into  narrow 
strips,  and  wound  round  cords  to  resemble  cords  of  gold,  which  cords 
may  then  be  plaited  or  otherwise  woven  into  lace  of  various  kinds. 
The  cloth  about  to  he  operated  upon,  is  first  dyed,  (if  for  gold,  of  an 
orange  or  yellow  colour.)  It  is  then  to  be  stretched  out  upon  a  flat 
surface,  and  covered  with  a  coating  of  size,  made  of  parchment  shav- 
ings, in  the  same  way  that  gilder's  size  is  commonly  made.  When 
dry^  the  reverse  side* of  the  cloth  is  to  be  sized  in  the  same  way. 

After  this  preparation,  two  or  three  coatings  of  the  material  called 
gold  size  is  to  be  laid  upon  that  surface  of  the  cloth  which  is  intend- 
ed to  be  guilt;  this  size  being  made  of  gelatin,  with  pipe  clay  and 
ochre,  or  other  yellow  colour.  When  the  materials  have  become 
perfectly  dry  and  hard,  the  surface  is  to  be  polished  smooth,  and  all 
hairs  or  small  pieces  of  grit  removed. 

The  cloth  being  tightly  distended  upon  a  flat  surface,  is  now  to 
be  sponged  over  with  water,  and  then  the  leaf  gold  laid  on  smoothlj 
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with  a  gilder's  cam^l  hair  brash,  taking  care  that  all  the  fractured 
parts  of  the  gold  leaf  are  afterwards  carefully  covered  with  fresh 
pieces  of  gold  leaf,  so  as  to  leave  no  parts  of  the  surface  itngilt. 

When  the  gilding  has  become  perfectiv  dry  and  hard,  the  cloth 
mav  be  passed  over  a  roller,  and  brushed,  for  the  purpose  of  bar- 
nishing  Its  surface;  and  if  it  has  been  gilt  on  both  sides,  that  part  of 
the  cloth  which  is  undermost  should  be  carefully  covered  with  paper, 
to  protect  it  from  injury  while  under  the  operation  of  the  bumnhing 
brush.  But  when  dead  gold  is  required,  then  the  burnishing  brushes 
may  be  dispensed  with. 

The  cloth  having  been  thus  gilt,  is  then  to  be  cut  into  strips  of 
any  required  widt^  in  a  machine,  with  knives  or  shears,  placed  at 
suitable  distances,  in  order  that  the  strips  may  be  perfectly  parallel. 
These  strips  are  then  to  be  wound  or  bound  round  cords  of  suitable 
thicknesses,  the  cords  having  been  previously  dyed  of  an  oranee  or 
yellow  colour  $  and  the  cords,  after  having  been  so  covered  wi£  the 
gilt  cloth,  may  be  twisted  toother  to  represent  bullion,  or  in  any 
other  way  plaited  or  woven  in  the  manner  that  gold  lace  is  commonly 
made.  Precisely  the  same  operations  are  to  be  performed  in  the  pre- 
paration of  silver  lace. 

This  artificial  eold  or  silver  lace  may  be  applied  as  cording  or 
bindings,  for  the.  edges  of  chairs,  sofas,  &c«  or  tor  the  fringe  of  cur- 
tains and  other  drapery.  [Lona,  Jour. 


To  Thomas,  William,  and  John  Powell,  of  the  city  of  Bristol^ 
gloBB  mereharUs  and  stoneware  fnamfacturerSffor  their  invention 
of  certain  improvements  in  the  process  and  machinery^  or  apparatus^ 
for  forming^  makings  or  producing  moulds  or  vessels  for  refining 
sugar}  and  in  the  application  of  materials  hitherto  unused  in  mak- 
ing the  said  moulds.     Sealed  I7th  May,  1828. 

The  patentees  propose  to  make  the  conical  moulds,  or  vessels,  in 
which  refined  or  loaf  sugar  is  moulded  from  stoneware  clay,  and  to 
glaze  them  both  within  and  without. 

In  the  first  instance,  the  stone  ware  clay  is  to  be  prepared  in  the 
usual  manner,  and  is  then  to  be  put  under  a  press,  for  the  purpose  of 
bringing  it  into  a  sufficiently  stiff  and  compact  consistency.  In  the 
bottom  of  the  vessel  in  which  the  clay  is  pressed,  a  mould  is  placed, 
consisting  of  a  flat  board,  with  a  broad  conical  aperture  cut  out  ojf 
its  centre.  In  this  aperture  of  the  board  the  clay  is  to  be  shaped 
which  is  to  form  the  vessel. 

As  the  board  lays  flat  under  the  press,  the  clay  will  necessarily  be 
forced  into  the  recess,  or  aperture;  which  being  done,  it  is  then  cut 
off  level  from  the  clay  which  is  above  it,  by  passing  a  wire  or  string, 
or  thin  cutting  blade  over  the  surface  of  the  board,  which  leaves  the 
portion  of  clay  thus  moulded  in  a  thin  slab  of  a  broad  conical  form. 

This  slab  of  clay,  while  in  its  plastic  state,  is  then  placed  round  a 
conical  block,  so  as  to  cover  the  block  perfectly,  and  any  small  de- 
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fecta  which  may  be  left  at  the  junctions  of  the  edges  of  the  stab,  are 
to  be  made  up  with  small  portions  of  clay,  laid  on  with  a  spatula  or 
palette  knife. 

The  block  is  now  set  in  a  convenient  situation,  where  the  coating 
of  clay  may  be  dried  by  the  air;  and  when  it  has  become  completely 
dry,  the  block  is  fixed  upon  a  rotary  spindle  passed  through  its  axis, 
and  the  outside  of  the  clay  vessel  is  turned  perfectly  smooth  in  the 
same  way  as  stoneware  articles  are  usually  made. 

The  snell  of  clay  being  then  slipped  off  its  block,  will  be  found  to 
be  an  accurately  formed  conical  vessel,  having  a  small  hole  in  its 
apex,  and  suited  for  the  purpose  of  a  sugar  mould,  perfectly  smooth 
both  within  and  without. 

Any  number  of  t|[iese  conical  vessels  may  then  be  placed  upon 
their  bases  side  by  side,  in  an  oven,  for  the  purpose  of  being  baked, 
and  they  are  to  be  glazed  within  and  without  by  salt,  as  clay  stone- 
ware is  usually  glazed.  [^Lond.  Jour. 


To  Joseph  Clisild  Danikll,  Clothier^  for  certain  improvements 
applicable  to  the  manufacturing  and  preparing  of  Woollen  Cloths, 
Sealed  5th  Jlugusty  1828. 

There  are  two  objects  proposed  under  this  patent:  the  first  is  de- 
signed to  preserve  a  uniform  tension  in  the  warp  threads  of  a  cloth 
loom;  the  second,  to  give  additional  force  to  the  beaters  of  a  stock 
for  fulling  cloth. 

In  the  first  instance,  the  loom  is  not  intended  to  be  altered  in  its 
general  construction  from  ordinary  looms  for  weaving  cloth,  but 
'Biere  is  affixed  to  the  end  of  the  warp  roller  a  pulley,  over  which  a 
weighted  cord  is.  passed  for  the  purpose  of  drawing  the  warp  tight, 
and  at  the  same  time  allowing  it  to  be  given  out  as  the  batten  beats 
up  the  work.  A  similar  pulley  is  also  attached  to  the  end  of  the 
work  roller,  with  a  weighted  cord  passed  over  it  in  the  opposite  di- 
rection to  the  former,  in  order  to  draw  up  the  work.  Hence  the 
warp  threads  are  always  kept  at  a  uniform  tension,  and  when  any  ad- 
ditional force  is  exerted  as  in  beating  up,  a  small  portion  of  the  warp 
only  is  given  out,  by  the  roller  slipping  round  under  the  weighted 
cord. 

The  second  feature  of  the  invention  applicable  to  fulling  stocks,  is 
designed  to  supersede  the  present  mode  of  allowing  the  beaters  to 
fall  from  a  height  by  their  own  gravity,  knd  to  effect  the  beating  and 
milling  of  the  cloth  by  their  descent.  Instead  of  this  it  is  proposed 
to  raise  the  beaters  but  a  short  distance  up  from  the  cloth  in  the  cell 
of  the  stock,  and  to  give  forcible  effect  to  their  descent  by  means  of 
powerful  springs  acting  at  the  back  of  the  arms  of  the  beaters. 

The  adaptation  of  springs  to  the  backs  of  the  beaters,  for  the  pur- 
pose above  stated,  may  be  effected  in  vi^rious  ways,  and  by  several 
kinds  of  springs,  all  of  which  the  patentee  claims  as  coming  under 
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his  inventioDy  and  the  advantages  anticipated  are  that  conaiderable 
time  maj  be  saved  in  the  performance  of  the  falling  or  milliog  pr^ 
cess,  by  shortening  the  stroke  of  the  beaters,  which  will  allow  of  a 
much  more  frequent  repetition  of  the  blows  than  when  the  beaters 
are  allowed  to  tall  from  a  height;  and  the  power  of  the  spring  upon 
the  improved  plan  may  be  made  to  give  an  equally  eflfective  mow  to 
that  produced  in  the  ordinary  stock  by  the  descent  of  the  beaters 
from  gravitation.  {Land*  Jour. 


Specification  of  the  patent  granted  to  Robert  Stephbnsok,  Engineerf 
for  an  improvement  in  the  Jtcles  and  parte  which  form  the  bearings 
at  the  centre  of  Wheels  for  Carriages  which  are  to  travel  upon  edge 
RaU'Ways,  Dated  March  1 1, 1831. 

To  all  whom  these  presents  shall  come,  &c.  &c.  Now  know  ye, 
that  in  compliance  with  the  said  proviso,  I,  the  said  Robert  Stephea- 
son,ido  hereby  declare,  that  the  nature  of  my  said  invention,  and  the 
manner  in  which  the  same  is  to  be  performed,  is  particularly  described 
and  ascertained  as  follows,  (that  is  to  say): — 

My  improvement  in  the  axles  and  parts  which  form  the  bearings 
at  the  centres  of  the  wheels  for  carriages  which  are  to  travel  upon 
edge  rail-ways,  consists  in  fixing  two  of  the  said  carriage  wheels  fast 
upon  the  extreme  ends  of  a  long,  hollow  or  tabular  axis,  within  which 
a  solid  central  axis  is  inserted,  extending  through  all  the  length  of 
the  hollow,  and  projecting  out  sufficiently  beyond  each  of  the  hollow 
axes  to  enable  the  weight  of  the  carriage  to  be  supported  upon  the 
projecting  ends  of  the  solid  central  axis^  around  which  the  hollow 
axis  turns,  together  with  the  two  wheels  which  are  both  fastened,  (as 
aforesaid,)  upon  the  ends  of  the  hollow  axis. 

In  the  carriages  now  used  upon  the  Manchester  and  Liverpool 
Rail-way,  each  pair  of  wheels  are  fixed  fast  on  the  two  opposite  ends 
of  a  loB^  solid  axis,  which  revolves  with  the  wheels,  and  the  two 
extremities  of  the  solid  axis  which  project  out  through  the  centres 
of  the  wheels,  are  formed  into  pivots  or  gudgeons,  and  are  received 
in  suitable  sockets,  whereon  the  weight  of  the  carriaee.is  borne  by 
the  hollows  or  concavities  of  those  sockets  pressing  downwards  on 
the.  pivots..  In  travelling  with  great  rapidity,  the  said  pivots  require 
a  copious  supply  of  oil,  much  of  which  is  wasted,  because  the  hollows 
or  concavities  of  the  sockets,  (which  do  not  revolve,)  are  inverted, 
in  order  that  they  may  bear  downwards  upon  the  upper  parts  of  the 
circumferences  of  the  revolving  pivots  of  the  axis;  consequently,  the 
oil  has  a  tendency  to  run  down  and  escape  from  the  places  of  bearing 
where  it  is  wanted.  According  to  my  improvement!  it  is  the  central 
axis  which  does  not  revolve;  and  it  is  the  lower  parts  of  the  circum- 
ference thereof  which  apply  and  bear  down  wards  within  the  hollows 
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or  concavittes  of  the  h^How  axis,  which  does  revoWe  around  that 
central  axis;  consequenilj,  the  oil  has  a  tendency  to  run  down  into 
the  places  of  bearing  where  it  is  wanted;  the  action  thereof  being  (in 
that  respect})  the  same  as  in  the  axles  and  boxes  of  common  coach 
wheels,  wherein  the  axle  does  not  tarn  round,  but  the  box  in  the 
centre  of  the  wheel  turns  round  about  the  axle. 

For  travelling  on  edge  rail-ways  the  wheels  on  the  opposite  sides 
of  the  carriage  require  to  be  firmly  united,  so  that  they  will  turn 
round  together  in  pairs,  in  order  to  prevent  one  wheel  from  advanc- 
ing either  faster  or  slower  along  one  rail  than  the  other  wheel  ad* 
vances  along  the  other  rail.  On  the  common  plan  of  coach  axles  and 
boxes,  the  wheels  of  each  pair  bein^  quite  independent  one  of  an- 
other, one  wheel  can  turn  round  without  the  other  wheel;  and  hence 
such  axles  and  boxes  are  unsuitable  for  (he  wheels  of  carriages  which 
are  to  travel  upon  edge  rail-ways;  and  hence  the  mode  above  stated 
has  been  introduced;  videlicit,  that  of  fixing  ^ach  pair  of  wheels 
upon  a  solid  axis,  which  turns  round  with  them,  and  compels  them 
both  to  go  together:  according  to  my  improvement  of  fixing  the  two 
wheels  upon  the  extreme  ends  of  a  long  hollow  or  tubular  axis,  as 
aforesaid,  the  pair  of  wheels  are  firmly  united  together,  so  that  one 
wheel  cannot  advance  more  along  one  edge  rail,  than  the  other  wheel 
does  along  the  other  rail;  and  that  circumstance,  (which  is  an  im- 
portant condition  for  travelling  with  safety  and  rapidity  on  edge  rail- 
ways) is  combined  with  the  advantage  of  the  ordinary  coach  wheel 
axles,  in  respect  to  their  supply  of  oil;  videlicit,  that  the  bearing;  of 
the  solid  axis  which  does  not  turn  round,  presses  downwards  into 
the  hollows  or  concavities  of  the  hollow  sockets,  which  turn  round 
with  the  wheels,  giviug  the  oil  a  tendency  to  insinuate  itself  between 
the  bearing  surfaces. 

JDeseription  of  the  drawing. 

The  drawing  hereunto  annexed^  represents  so  much  of  a  carria^ 
which  is  to  travel  upon  an  edge  rail- way,  as  is  necessary  to  explain 
my  improvement.     Fig.  1  is  a  lateral  elevation  of  a  four  wheeled 

Fig.  1. 


carriage,  suitable  for  conveying  goods  on  an  edge  rail-way,  showing^ 
the  two  wheels  a  b,  which  follow  each  other  along  the  same  mil  d  of 


Digitized  by 


Googk 


248  R.  Stephenson's  Improvement  in  Jixhs, 

the  rail-waj.    Fig.  2  is  a  transYerse  aectioOy  answering  to  fig^  1,  and 

Fig.  2. 


showiiig  one  of  the  pairs  of  wheels  a  c,  which  are  at  opposite  sides 
of  the  carriage;  one  running  on  one  rail  d,  and  the  other  on  rail  £. 

The  pair  of  wheels  must  be  united  toeether,  as  before  mentioned, 
and  that  is  done  by  means  of  the  lonenollow  or  tubular  axis  1,  1, 
the  two  ends  of  which  are  inserted  and  nrmlj  fastened  into  the  central 
holes  of  the  two  wheels  a  o,  so  as  to  keep  them  at  the  proper  distance 
apart,  to  suit  the  space  between  the  rails  d  e,  and  to  keep  them 
firrolj  vertical  when  the^  turn  round.  One  of  the  wheels  a  is  re- 
presented in  section,  as  if  it  were  cut. through  the  centre  by  a  verti- 
cal plane,  to  expose  the  interior  parts,  and  that  section  is  repeated 
on  a  larger  scale  in  fig.  3.     To  explain  the  structure  of  the  parts, 

Fig.  3. 
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2,  2,  is  the  centre  of  the  solid  axis  which  passes  through  the  interior 
of  the  lon^  hollow  axis  1,  l,but  which  central  axis  does  not  turn 
round.  It  is  enlarged  a  little  at  the  parts  which  form  the  cylindrical 
bearings  3,  3,  which  are  contained  within  each  of  the  ends  of  the 
hollow  axis  2,  2,  where  the  wheels  a  c  are  fixed  on  the  outside 
thereof.  The  middle  part  of  the  solid  axis  being  rather  smaller  in 
diameter  than  the  cylindrical  bearing  parts  3,  3,  a  space  is  left  va- 
cant all  round  the  solid  axis,  within  the  hollow  axis,  to  contain  a 
stock  of  oil.     When  that  stock  requires  to  be  renewed,  a  supply  of 
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fresh  oil  is  poured  into  the  vacant  space  throogh  two  holes  at  4,  4, 
which  arc  then  stopped  very  tieht  by  screw  plugs.  When  the  car- 
riaee  is  in  use,  the  oil  makes  its  way  from  the  middle  part  of  the 
hollow  axis,  towards  each  end  thereof,  where  the  bearings  are,  and 
thereby  the  bearing  surfaces  are  kept  constantly  supplied  with  oil. 
The  ends  of  the  central  axis,  which  project  out  beyond  the  ends  of 
the  hollow  axis,  are  also  smaller  in  diameter  than  the  cylindrical 
bearing  parts  3,  3,  as  shown  at  5,  fig,  3.  .    x-         j 

The  weight  of  the  carriage  is  supported  upon  those  projecting  ends 
5,  each  of  which  is  for  that  purpose  received  in  a  socket  f  f,  made  m 
two  halves  screwed  together,  as  shown  Vn  fig.  4  and  in  fig.  2,  by  four 
small  bolts,  e,  €,  and  also  by  the  two  Fig.  4. 

staplebolt8^,g, which  fasten  the  springs 
e  down  across  the  upper  flat  sides  of 
the  socket  f;  and  the  pressure  of  all 
those  screws  binding  the  two  halves  of 
the  said  socket  f  firmly  together,  around 
the  end  5  of  the  solid  axis,  fastens  the 
socket  to  the  axis-  The  outer  end  of 
the  socket  f  is  fitted  into  a  vertical 

rvc,  formed  in  the  space  between 
two  pronss  a,  a,  of  a  forked  plate 
of  iron,  which  is  screwed  to  the  hori- 
zontal side  rail  h  of  the  carriage,  as 
shown  in  fig.  1,  and  projects  downward* 

therefrom.  The  ends  of  the  springs  g  appl^  to  the  und'erside  of  the; 
side  rails  r,  and  bear  the  weignt  of  the  carnage;  the  middle  parts  of 
the  springs  being  borne  upon  the  socket  f,  to  which  they  are  fasten- 
ed, as  before  stated:  and  when  the  sjprin^s  bend,  (by  the  jolting  mo- 
tion of  the  carriage  in  passing  over  the  joinings  of  the  rails,  or  other 
uneven  places,)  the  sockets  f  rise  and  fall  in  their  vertical  grooves 
«,  a.  To  confine  the  hollow  axis  with  the  wheels  from  having  any 
unnecessary  end  pfay  on  the  solid  axis,circnlar  plates  0r  rin^s  of  metal 
are  fastened  one  against  each  end  of  the  hollow  axis,  being  bolted 
fast  to  the  flat  surfaces  of  central  bosses  or  naves  i  of  the  wheels; 
and  those  rings  having  small  circular  projections,  which  enter  a  little 
way  into  the  ends  of  the  hollow  axis,  (as  shown  at  6,  fig.  3»)  those 
projections  apply  to  the  shoulders,  which  are  formed  on  the  solid 
axis  by  the  enlai^ements  3,  3,  which  form  the  cylindrical  bearings 
thereof. 

The  central  hole  through  each  of  the  rings  6,  is  only  just  so  much 
larger  than  the  end  5  of  the  solid  axis,  as  to  allow  of  a  free  turning 
notion;  but  the  central  projection  which  enters  into  the  end  of  the 
hollow  axis,  is  fitted  very  tight  therein.  A  large  washer  of  leather 
is  interposed  between  the  flat  surfkce  of  the  ring  6,  and  the  corre- 
sponding flat  surface  of  the  central  boss  or  nave  r  of  the  wheel;  and 
the  ring  6  is  bound  fast  thereto  by  screw  bolts  7,  T,  which  pass 
through  the  boss  i  of  the  wheel,  having  their  heads  countersunk  inta 
the  ring  6,  and  having  nuts  screwed  on  their  opposite  ends,  which 
project  through  the  boss  of  the  wheel. 
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The  riug  6,  with  the  leather  washer,  pFerenta  any  oil  getting  out, 
except  that  which  makea  its  waj  between  the  central  hole  of  the 
ring  6y  and  the  end  oT  5  of  the  axis;  and  in  order  that  the  oU  which 
ao  makes  its  way  may  not  drip  away  or  run  down  the  arms  of  the 
wheeU  and  get  to  the  rails,  or  be  lost,  a  hollow  oil  box  //,  is  pro- 
irided  to  receive  and  save  the  oil  which  escapes.  The  said  t)ox  is  cast 
in  the  same  two  pieces  with  the  socket  7,  before  described  as  being 
in  two  halves;  when  they  are  put  together,  the  oil  box  //  clasps 
around  the  outer  end  of  the  nave  i  ot  the  wheel;  and  the  circular 
rim  X  of  the  ring  6  projects  beyond  the  flat  surface  of  the  nave  x, 
against  which  it  is  fastened  by  the  bolts  as  aforesaid!;  and  the  part  x 
80  projecting,  being  opposite  to  the  flat  surface  of  one  of  the  circular 
hoops  t,  (by  which  the  nave  is  bound  and  strengthened,)  forms  a  cir- 
cular groove  around  the  circumference  of  the  nave  i,  into  which 
groove  a  corresponding  interior  rim  m^  m,  of  the  oil  box,  projects 
and  interlocks,  in  the  manner  shown  in  the  section;  and  without 
touching  at  any  part,  the  interlocking  prevents  the  escape  of  the  oil, 
or  the  entrance  of  dust  into  the  oil  box;  but  all  the  oil  which  makes 
its  way  out  of  the  hollow  axis  will  be  caught  in  the  oil  box,  from 
whence  it  may  be  drawn  off  through  a  suitable  plus  hole  or  tap  cock 
at  the  bottom  of  the  oil  box,  when  a  quantity  has  accumulated 
therein. 

The  form  of  the  oil  box  //  is  fully  explained  by  figs.  2,  3  and  4. 
The  solid  axis  2, 2,  is  made  of  wrought  iron  of  competent  strength 
to  bear  the  load  that  the  carriage  is  to  convey.  The  dimensions  re^ 
presented  in  the  drawing  are  adapted  for  a  carriage  of  four  tons 
weight  when  loaded,  (beins  one  ton  bearing  upon  each  wheel.)  Figs. 
1  and  9,  are  drawn  to  a  scale  of  one-eighth  of  the  real  size;  and  figs. 
5, 4  and  5,  are  one-half  of  the  real  size. 

The  carriage  is  represented  with  wheels  three  feet  diameter,  made 
of  cast  iron  in  one  piece,  and  surrounded  with  wrought  iron  tires  to 
run  upon  the  rails;  also  with  wrought  iron  hoops  surrounding  the 
projecting  ends  of  the  nave,  to  prevent  splitting.  The  wrought  iron 
tires  and  hoops  are  applied  in  the  usual  manner  when  hot,  that  they 
may  shrink  on  the  cast  iron  in  cooling,  and  bind  the  same  very  tight; 
the  outsides  of  the  tires  are  turned  true,  and  the  central  holes  through 
the  naves  are  bored  truly  cylindrical.  The  ends  of  the  hollow 
centre  axis  are  turned  true  on  the  outsides,^  to  fit  tight  into  the 
holes  through  the  wheels ;  and  when  insert-  Fig.  5. 

ed  thejr  are  secured  by  driving  in  a  key, 
which  IS  fitted  into  a  hole  previoasly  cut  in 
the  joint,  so  that  one  half  of  the  thickness  of 
the  key  lodges  in  the  cast  iron  nave,  and  the 
Other  naif  in  the  wrought  iron  hollow  axis — 
see  w,  fig.  5.  The  extreme  ends  of  the  hoM 
low  axis  conform  with  the  flat  surfaces  of 
the  naves  of  the  wheels,  in  order  that  the 
flat  surfaces  of  the  rings  6,  with  their  leather 
washers,  may  appl)r  to  both. 
The  hollow  axis  is  made  of  wrought  iron, 
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welded  in  the  manner  of  gun  barrels;  an  extra  thickness  is  eiven  at 
each  end,  where  it  is  to  be  fitted  into  the  wheels.  The  inside  of  the 
hollow  is  bored  oat  trulj  cylindrical  at  each  end,  where  the  bearine 
parts,  S  3,  of  the  solid  axis,  are  to  fit  into  it;  those  parts  are  turned 
truly  cylindrical,  and  may  be  case  hardened,  as  well  as  the  interior 
of  the  hollow  axis  at  the  bearing  parts,  and  also  the  projecting  cen- 
tral parts  of  the  ring  6.  Note. — ^These  projecting  parts  enter  so  far 
into  the  hollow  axle  as  to  leave  very  small  vacant  spaces  between 
them  and  the  shoulders  of  the  central  axis,  and  to  allow  about  a 
quarter  of  an  inch  end  plaj  to  the  wheels  along  the  solid  axis. 

Many  of  the  parts  hereinbefore  described,  admit  of  being  differ- 
ently constrticted,  without  any  departure  from  my  invention.  Wheels 
•f  wood,  with  cast  iron  naves,  may  be  substituted  for  those  repre- 
sented in  the  drawing.  The  hollow  axis  mav  be  made  of  cast  iron, 
if  a  suitable  increase  of  metal  is  given  to  make  up  the  same  strength. 
The  ends  where  the  bearing  parts  of  the  solid  axis  are  to  fit  into  the 
ends  of  the  hollow  axis,  may  be  lined  with  brass,  or  with  bell  metal, 
inserted  and  fixed  in.  The  ends  of  the  solid  axis  may  be  fitted  into 
its  socket  v,  so  as  to  be  at  liberty  to  turn  freely  round  therein,  in- 
stead of  being  held  fast,  as  before  described.  The  use  of  that  will 
be  that  the  axle  may  turn  round  with  the  wheels,  in  case  it  has  been 
neglected  to  give  a  due  supply  of  oil  to  the  hollow  axis,  before  settine 
out  on  a  journey;  and  that  in  consequence  the  fitting  parts  tbereot 
become  bound  together  during  a  journey.  A  narrow  groove  may  be 
cut  in  the  cylindrical  surface  of  each  of  the  bearing  parts  of  the  solid 
axis,  winding  spirall  v  round  the  same,  in  order  to  assist  in  conveying 
the  oil  to  all  parts  of  the  length  of  the  bearing. 

Having  now  described  my  said  invention,  I  do  hereby  declare, 
that  what  I  claim  as  my  improvement  in  the  axles  and  parts  which 
form  the  bearings  at  the  centres  of  wheels  for  carriages  which  are  to 
travel  upon  edge  rail-ways,  is  the  combination  hereinbefi)re  describ- 
ed, of  those  parts  which  are  marked  in  the  drawing,  with  numeral 
characters  for  reference  in  the  foregoing  description.  That  combi- 
nation being  made  for  the  purpose  of  causing  the  bearings  of  the 
solid  axis,  (which  does  not  turn  round,)  to  press  downwards  into 
the  concavities  of  the  hollow  axis,  which  does  turn  round  with  the 
wheels;  and  which  hollow  axis  connects  the  two  wheels  together,  so 
that  one  cannot  turn  round  without  the  other.  And  I  make  no  claim 
to  the  said  improvement,  except  in  its  application  to  carriages  which 
are  to  travel  upon  edge  rail- ways. 

In  witness  whereof,  &c.  {^Rep,  Pat.  Inv»  • 


Spedfieati&n  of  a  patent  granted  to  George  Stephenson,  of  Liver- 
pool^  engineer^  for  an  improved  mode  of  making  wheels  for  Rail-way 
carriages.  Bated  April  SO,  1831.. 

To  all  whonk  these  presents  shall  come,  &c.  &c. — Now  knmv  ye^ 
that  in  compliance  with  the  said  proviso,  T,  the  said  Oeoi^e  Stephen- 
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SOD,  do  hereby  declare,  that  mj  said  invention  is  described  and  as- 
certained in  manner  folio winff,  (th^t  is  to  say):— 

My  said  improved  mode  ofmakiug  wheels  for  rail-way  carriages, 
consists  in  forming  the  same  with  a  suitable  number  of  hollow  tubes 
of  tliln  wrought  iron  to  form  the  spokes,  arms,  or  radii  of  such  wheels) 
which  tubes  after  being  prepared  at  their  ends  (in  the  manner  here- 
inafter described,)  with  borax,  to  serve  as  a  flux  to  the  wrought  iron, 
are  laid  in  proper  radiating  directions,  into  a  mould  formed  of  sand, 
in  a  suitable  manner,  to  receive  melted  cast  iron;  which  cast  iroD 
being  poured  into  the  central  cavity  of  the  said  sand  mould,  will  sur- 
rouiul  and  attach  to  the  inner  ends  of  all  the  wrought  iron  tubular 
spokes,  at  the  parts  where  the  said  preparation  of  bocax  has  been  pre* 
viously  applied  thereto,  and  thus  a  nave  or  centre  [Hece  of  castiroBy 
will  be  formed  for  the  weel;  and  also  melted  cast  iron  being  poured 
into  the  other  cavities  of  the  said  sand  mould,  will  surreuBd,  luad 
attach  to  the  outer  ends  of  the  same  spokes,  at  the  parts  previously 
prepared  with  borax;  and  thus  the  circular  rim  or  felly  of  the  wheel 
"will  be  formed  in  cast  iron :  and  that  felly  is  afterwards  to  be  surround- 
ed with  a  strons  wrought  iron  tire  or  hoop  which  is  applied  when  hot, 
Around  the  cold  cast  iron,  so  that  it  may  shrink  or  contract  thereon 
in  cooling,  in  order  to  firmly  unite  and  bind  all  tiie  parts  of  the  wheel 
together:  and  lastly,  the  outer  edge  of  the  said  tire  mast  be  suitably 
turned  and  formed  to  run  on.  the  rail-way. 

And  whereas,  wheels  for  rail-way  carriages  liave  been  commonly 
made  under  a  patent  granted  to  William  Losh  and  myself,  in  the 

^ear  1816,  with  spokes  of  wrought  iron  of  various  forms,  Tbut  not 
ollow  tubes,J  and  with  cast  iron  naves  and  rims  formed  and  united 
to  the  ends  ot  the  said  wrought  iron  sp^es,  by  running  melted  cast 
iron  into  suitable  moulds  formed  of  sand,  the  said  cast  iron  snrromd* 
ing  and  attaching  to  Xhe  ends  of  the  said  wrought  iron  arnss,  but  with- 
out any  previous  preparation  for  those  ends,  with  borax  to  serve  as  a 
flux;  and  also  the  wheels  as  formed,  have  of  late  been  hooped  with 
wrought  iron  tire. 

I  do  hereby  declare,  that  I  confine  my  claim  of  invention  nnder 
the  present  patent,  (for  my  improved  mode  of  making  such  wheels 
for  rail- way  carriages,)  to  the  substitution  of  hollow  tubes  of  wrought 
iron  for  spokes,  in  lieu  of  the  solid  bars  of  wrought  iron  heretofore 
used  for  spokes,  and  to  the  application  of  a  preparation  of  borax  as  a 
flux,  (in  the  manner  hereinafter  described^)  to  the  ends  of  such 
hollow  tubular  spokes,  previously  to  placingtbem  in  the  sand  menld^ 
and  to  running  tne  cast  iron  round  them.  The  said  hollow  tubes  for 
spokes,  at  the  same  time  that  they  are  stronger  in  proportion  to  their 
weight  than  solid  bars  for  spokes,  will  hold  more  securely  m  the  cast 
iron  of  the  nave,  and  of  the  rim,  because  the  cast  iron  running  into 
the  hollows  at  the  ends  of  the  tubes,  as  well  as  around  th^  outsides 
of  the  tubes,  obtains  a  much  greater  surface  of  contact  with  the 
wrought  iron,  than  heretofore  obtained  with  solid  arms;  and  also  the 
end  of  each  wrought  iron  tube  beitig  an  extended  surface  of  thin 
metal,  that  metal  becomes  very  highly  heated  by  thte  melted  cast  iron, 
when  the  same  is  poured  into  the  mould,  and  flows  round  the  thin 
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wrooghft  iron  on  botb  tidM^  (oameljt  inatde  and  outaide  of  the  end 
of  the  tube:)  and  in  conaeqaence  of  the  preyious  application  of  borax 
to  the  said  ends  of  the  tabet,  both  inside  and  outside  thereof,  the 
borax  acting  as  a  flux  to  the  wroucbt  ironi  the  heat  of  the  melted  cast 
iron  causes  the  same  to  unite  and  adhere  rtrj  irml j  to  the  wroag;ht 
iron;  and  hencef  bj  mj  improved  mode)  yerj  strong  wheels  can  be 
made  for  rait-way  carnages^  which  strong  wheels  hare  hitherto  been 
a  desideratum  for  carria^^es,  to  convej  passengers  and  ^^oods  with 
that  great  rapidity  of  motion  which  is  practised  in  travelling  on  the 
rail- waySbetween  Liverpool  and  Manchester)  for  the  violence  to  wbtch 
tbei  wheels  of  the  carria^s  are  sub|ected  in  such  quick  travelling,  is 
so  ffreat  that  no  wheels  hitherto  tried  on  that  rail-way  have  been  foond 
suneientlj  safe  and  durable. 

Wheels  of  cast  iron,  with  wrought  iron  tires,  are  found  lial>le  to 
crack  and  to  fly  in  pieces  without  any  warning,  and  hence  are  dan- 
l^roos  for  passengers;  and  wheels  made  with  solid  arms  of  wrought 
iron^  with  naves  and  rims  of  cast  iron,  run  around  the  ends  of 
wrought  iron  arms,  (without  the  aid  of  borax  as  a  flux:)  bot.  accord- 
ing to  the  patent  granted  to  Mr.  Losh  and  myself  in  1816,  although 
hooped  on  the  outside  wi(b<wrought  iron  tires,  are  found  very  liable 
to  work  loose  at  tSe  junctions  of  the  wreuffht  and  cast  iron;  and 
hence,  wheels  with  oast  iron  naves  and  wooden  spokes  and  fellies, 
surrounded  with  wrought  iron  tires,  have  been  preferred  for  the  car- 
riages to  convey  passengers  on  the  aforesaid  rail-way;  but  such 
woq4en  wbeels  wear  out  very  fast,  and  require  continual  repairs;  and 
wheels  made  according  to  my  improved  mode,  will  be  found  more 
durable  and  safe. 

And  for  the  more  full  explanation  of  my  said  improved  mode  of 
making  weeels  for  rail-way  carriages,  I  have  hereunto  annexed  i^ 
duawing,  representing  two  wheels  which  are  made  according  to  that 
node. 

Dtstripfion  of  the  dratcing. 
Fig.  1,  Fig.  2. 


The  wheels  in  figs.  1  and  £  have  twelve  hollow  spokes  of  thin 
wrought  iron,  each  one  being  made  by  turning  up  a  piece  of  iron  plate» 
of  a  suitable  shape,  si^  and  thickness,  into  the  iorm  of  a  tanering 
flattened  tube,  with  overlapping  edges,  which  edges  are  welded  toge- 
ther on  a  mandril,  in  ihe  same  asanner  as  gun  barrels  are  naifo,  ex- 
cept that  the  tubes  are  of  a  flattened  oval  form,  as  well  as  tapering,  as 
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is  clearly  shown  in  the  drawings  The  said  tubes  are  enlarged  a  UttI* 
at  each  end,  in  the  form  of  a  trumpet,  or  bell  mouths,  and  are  pre« 
pared  for  casting  the  cast  iron  naves  and  rim  around  the  ends  of 
them,  bj  carefully  cleaning  the  ends  inside  and  outside  from  all  dirt 
and  loose  scales,  and  then  applying  a  thin  glazing  of  borax  to  thoae 
ends,  either  by  dipping  the  ends  of  each  tube  in  water,  and  sprinkling 
the  wetted  parts  with  powder  or  dust  of  pounded  borax,  so  as  to  ' 
coyer  the  surface  of  the  iron,  inside  and  outside  of  the  tubes  with 
borax,  nearly  as  far  as  the  cast  iron  is  intended  to  join  to  the  wrought 
iron;  and  the  said  ends  so  coyered  with  .powdered  borax,  are  then  to 
be  heated  by  holding  them  in  the  flame  of  an  oven  or  hollow  ^re, 
until  the  borax  becomes  fused,  and  flows  upon  the  surface  of  the 
wrought  iron,  so  as  to  cover  the  same  with  a  thin  glazing  or  coat  of 
borax ;  or  otherwise,  borax  may  be  melted  in  a  suitable  crucible  or 
pot:  and  the  aforesaid  ends  of  the  tubes  being  heated  and  dipped  into 
the  melted  borax,  will  become  covered  with  a  thin  gla»ng  or  coating 
of  borax,  as  aforesaid.  Note. — The  hollows  of  the  said  tubular 
spokes  should  be  filled  up  with  sand,  except  at  so  much  of  the  ends 
thereof  as  are  intended  to  have  the  cast  iron  run  into  the  said  hoU 
lowBi  and  likewise  one  or  two  small  kgles  should  be  previonslj 
drilled  through  the  iron  of  each  of  the  oval  tapering  tubes,  in  order 
to  let  out  the  air  which  might  otherwise  become  confined  within  the 
hollows  thereof,  when  the  cast  iron  is  run  around  tli«r  two  ends. 

The  mould  for  casting  the  iron  nave  and  rim,  is  formed  by  the  aid 
of  a  wooden  pattern  or  model,  of  the  same  size  and  shape  as  the  in- 
tended wheel,  with  its  central  nave,  arms  and  rim  complete ;  the  pat- 
tern being  made  in  two  or  more  thicknesses,  which  separate  or  take 
apart,  as  may  be  requisite:  and  the  mould  being  formed  of  sand,  nm- 
med  hard  into  two  boxes,  which  separate  and  take  apart  in  the  usual 
manner  practised  by  iron  founders  for  casting  wheels  in  sand,  with 
moulding  boxesand  wood  patterns;  and  when  the  pattern  is  withdrawn 
from  the  sand,  leaving  iM  cavity  or  mould  therein,  the  hollow  tubular 
arms  of  wrought  iron,  (prepared  as  aforesaid,)  are  laid  into  those  ca- 
vities of  the  mould,  which  were  left  by  the  arms  of  the  wood  pattern, 
with  those  ends  of  the  said  hollow  iron  tubular  arms  which  are  pre- 
pared as  aforesaid,  with  a  glazing  of  borax,  projecting  into  those  ca- 
vities of  the  said  mould,  which  were  left  by  the  central  nave  and  by  the 
circular  rim  of  the  Wood  pattern,  so  that  when  the  melted  cast  iron  is 
poured  into  the  remaining  cavities  of  the  mould,  it  will  run  around  and 
into  the  said  ends  of  the  hollow  tubular  arms,  where  the  same  are 
glazed  with  borax,  and  will  surround  the  same,  both  inside  and  out- 
side of  the  hollow  tubes,  whereby  the  melted  cast  iron  will  heat  the 
thin  wrought  iron,  of  which  those  tubes  are  formed,  to  such  a  degree, 
as  by  the  fluxing  action  of  the  borax,  will  cause  a  very  firm  union  to 
take  place  between  the  ends  of  the  wrought  iron  tul>es,  which  form 
the  arms  of  the  wheel,  and  die  cast  iron  which  forms  the  central  nave 
and  the  circular  rim  thereof. 

Figs.  3  and  4  of  the  drawing  represent  another  wheel,  made  accord- 
ineto  my  said  improved  mode. 

The  arms  or  spokes,  which  are  fourteen  in  number,  are  cylindrical 
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tubes  of  wrought  iron,  instead  of  tapering  flatteaed  tubes;  and  thej 
are  not  situated  in  a  plane,  but  one  half  of  the  number  are  did|ed  to- 
wards one  side  of  the  wheel,  and  the  intermediate  seven  spotes  are 
dished  towards  the  other  side  of  the  wheel,  to  give  greater  lateral 
atreneth  thereta  In  every  other  respect  the.  construction  of  this 
wheelis  the  same  as  that  of  figs.  1  and  2. 

Note.— >It  will  be  necessary  to  insert  three  cores  of  drj  sand  across 
that  cavitj  of  the  said  mould  which  is  left  for  casting  the  circular  rim 
of  the  wheel,  wherebj  the  said  rim,  when  cast*  will  be  formed  in  three 
distinct  seements,  with  small  intervals  between  the  ends  of  them,  tn 
order  to  allow  for  that  contraction  of  the  cast  iron  which  must  take 
place,  in  cooling,  from  a  fluid  state,  till  it  becomes  cold. 

The  intervals  between  the  said  three  segments  are  afterwards  filled 
up  with  iron  keys,  accurately  fitted  therein,  and  they  may  be  fastened 
by  riveting,  if  necessary;  and  thus  a  wheel  with  a  firm  circular  rim  is 
formed;  and  around  that  wheel,  the  wrought  iron  hoop  or  tire  is  ap- 
plied when  hot,  that  it  may  contract  or  £rink,  and  fasten  upon  the 
cast  iron  rim  in  cooling. 

Note.— The  cast  iron  rim  of  the  wheel  may  be  cast  hollow,  as  re- 
presented in  the  section^  by  placing  dry  santi  cores  in  the  mould  in 
proper  positions,  to  occupy  the  middle  part  of  the  cavity  left  by  the 
circular  rim  of  the  pattern,  according  to  the  mode  usually  practised 
by  founders  in  like  cases. 

It  is  needless  to  enter  into  any  farther  description  of  the  mode  of 
moulding,  or  casting  such  wheels,  because  all  competent  iron  found- 
ers are  accustomed  to  such  operations;  *«nd  because  my  improved 
mode  of  making  wheels  for  rail-way  carriages,  consists  merely  in  the 
use  of  hollow  wrought  iron  tubes  for  the  spokes  of  such  wheels,  and 
in  preparing;  the  ends  of  such  hollow  tubes  with  a  glazing  of  melted 
borax,  applied  inside  and  outside,  at  all  the  parts  which  are  intended 
to  join  to  the  cast  iron,  in  order  that  the  borax  may  act  as  a  flux  to  the 
wrought  iron,  to  cause  it  to  unite  firmly  to  the  cast  iron,  which  is  run 
or  cast  around  the  ends  of  the  said  hollow  spokes,  to  form  the  central 
nave  and  the  circular  rim  of  the  wheeL  The  dimensions  of  the  wheels 
represented  in  the  drawing,  may  be  found  by  measuring  from  the 
scale;  they  are  five  feet  diameter,  and  are  adapted  for  the  wheels 
of  a  locomotive  steam  engine,  which  weighs  eight  tons;  the  wheels 
being  turned  round  by  the  power  of  the  engine,  in  order  to  advance 
the  engine  along  the  rail-way.    Wheels  for  other  kinds  of  rail-way 
carriages  may  be  made  according  to  the  same  drawings,  by  appor- 
tioning their  dimensions  to  the  purpose  for  which  they  are  intended, 
and  with  strength  corresponding  to  the  load  they  are  required  to  carry. 
In  witness  whereof,  &c.  [ift. 


Patent  granted  to  Thomas  Colemak,  of  St.  Albans^  in  the  county  of 
Hertfordshire^  training  groom^  for  an  improved  roller  for  horses. 
Dated  March  2%  1831. 

The  dan^rous  consequences  resulting  from  tight  lacing,  so  fre- 
quently insisted  upon  by  our  medical  men,  and  so  Uttle  heeded  by 
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the.  fair  objects  of  their  solicitude,  have^  at  all  events,  prodaeed 
benefitr-that  of  releasing  one  of  the  roost  el^ant,  attached^  and  vse- 
ful  crwtures  under  heaven,  (woman  excepted-^when  she  has  a  waist 
of  natural  dimensions,)  from  the  like  pernicious  treatment. 

Mr.  Coleman,  being  a  rational  person,  and  a  man  of  obserration, 
has  discovered  that  the  rollers  in  common  use  for  horses,  (for  those 
more  especiallj  that  are  required  to  exert  their  speed,)  bdng  foruied 
of  a  stubborn,  unyielding  material,  have  the  effect  of  compressing  the 
ribs,  conseciuentlj  of  contracting  the  room  in  which  the  Yin^  perform 
their  function,  and,  in  the  end,  of  rendering  the  animals  liable  to  be 
injured  in  their  wind. 

The  earlier  in  life  these  rollers  are  girded  on^^and  very  jouog 
colts,  when  thej  are  of  gentle  blood,  as  with  joung  ladies  of  tlie  like 
heraldic  standing,  are  submitted  to  the  discipline-— the  mere  easily, 
of  course,  is  the  injury  incurred.  To  obviate  which,  our  patentee 
proposes  providing  the  rollers  for  the  horse  cloths  with  elastic  springs, 
flat  in  form,  of  hardened  steel,  upon  a  similar  principle  to  elastio 
garters  or  braces.  This  improvement,  he  says,  will  answer  all  the 
purpose  required,  of  confining  the  body  cloth,  at  the  same  time  that 
it  will  allow  full  liberty  of  action  to  the  young  animal's  lungs. 

lib. 


Patmt  grants  to  Thomas  WasxRyp  and  Wjimmm  Gibbivs,  both 
ttf  Bromley  J  in  the  county  ofMiddtesex^  gentlemen^  for  improvemente 
in  converting  soli  or  otkif'  water  into  pure  or  other  water •  Dated 
May  24,  1831. 

Ths  **  improvement"  to  which  these  patentees  lay  claim,  con* 
usts-— first,  in  enoircUng  the  usual  boiler  appended  to  a  ship's  cook-> 
ing  apparatus,  with  another  boiler  destined  to  contain  the  salt  or 
impure  water  which  it  is  desirable  to  convert  into  pure  liquid,  fit  for 
culinary  or  other  domestic  purposes.  The  steam  arising  from  thie 
passes  through  a  worm  pipe  that  is  enclosed  in  a  cylinder,  situated 
between  the  decks  of  the  ship,  and  b^w  the  water  line.  In  the  upper 
and  lower  parts  of  this  cylinder  are  tubes  communicating  with  the 
external  water.  As,  therefore,  it  is  the  property  of  heat  to  ascend, 
the  lower  pipe  will  constantly  receive  a  stream  of  cold  water,  while 
the  heated  water  will  pass  out  through  the  upper  tube.  The  reader 
need  not  be  informed  that  the  condensed  steam  in  the  worm  pipe, 
passes  through  the  bottom  of  the  cylinder  into  a  receiver. 

The  patentees  have  added  a  more  simple  and  economical  mode 
than  the  above,  of  condensing  the  steam;  which  consists  in  passing 
the  condensing  pipe  over  the  bows  of  the  vessel  by  the  side  of  the 
keel,  (where  it  will  be  at  little  risk  of  injury  from  contusion,)  and  re- 
introducing it  at  a  convenient  distance  below  the  water  line* 

Having  thus  described  the  principle  of  the  patent,  it  is  unneces- 
saty  to  add,  that  so  long  as  there  is  a  fire  in  the  kitchen  range,  and 
water  in  the  boiler,  no  other  labour  or  attention  is  requisite  Tor  the 
purpose  of  obtaining  a  constant  supply  of  that  purest  of  all  liquids, 
distilled  winter.  lib. 
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FRENCH  PATENTS. 

Polenfgran/tfd/o  Messrs.  Viotor  Fouoere,  Bronze  Manufaetttrerf 
Heraro  de  ViLLiERESf  VamishMaker^ond'EuAmith  Meunier, 
all  of  Paris,  for  a  dseoratum  ypon  Bra»§,  Manhetnit  or  Gildings 
imitating  Mother-o^-Pearly  burnished  Goldf  dead  or  bright  Silver^  4^ 

Tbe  instnictions  for  preparinfi;  the  above  decorations  are,  to  take 
a  plate  of  brass,  copper  or  manheim^  bite  it  with  aquafortis,  then  bar- 
nish^  and  afterwards  cover  it  with  what  is  known  in  the  trade  under 
the  name  of  common  or  simple  varnish  (petit  vamis:)  add  to  this 
liqaid  ^th  of  copal  varnish,  and  V^th  of  essence  of  distiHed  turpen- 
tine* When  the  plate  is  thus  overlaid,  it  is  dried  in  the  air  for  two 
or  three  davS)  and  bitten  until  the  bright  metal  not  decorated,  be- 
comes deaii.  When  the  brass  is  thus  prepared,  it  Is  silvered  with  the 
following  preparation  :•— 

ComposUum  for  silvering  unpolished  brass^  and  niode  of  using  it* 

Dissolve  in  a  pound  of  aquafoctis  an  ounce  of  virgin  stiver:  when 
tt  is  thoroughly  dissolved,  it  is  precipitated  with  a  quarter  of  a  pound 
of  fine  salt,  dissolved  In  a  half  pint  of  water.  The  residue  of  this 
precipitation  is  washed  in  ten  different  waters,  after  whith  it  is  mixed 
with  two  lb8»  of  crean  of  tartar,  and  two  pounds  of  purified  salt,  and 
made  into  a  paste  slightly  liquid.  ■  With  this  composition  the  brass 
is  silvered,  observing  tbe  neatest  precision,  and  mbbiog  the  plate 
with  a  fine  linen  untU  it  be  completely  covered,  and  present  a  per- 
fect dead  surface. 

The  plate  having  been  thus  silvered,  it  is  cleansed  in  fresh  water 
and  thoroughly  dried;  when  the  size  is  diluted  with  essence  of  tur- 
pentine till  the  metal  becomes  brilliant,  after  which  it  is  covered 
with  the  composition  known  by  the  name  of  English  varnish. 

For  an  imitatioa  of  burnished  gold  in  a  bronze  eround,  the  same 
prcparat«>ry  steps  already  described,  are  taken.  When-  the  size  is 
dry,  it  is  mtten,  and  afterwards  bronzed  in  the  following  manner:—- 
A  copper  fardiiog  is  dissolved  in  an  ounce  of  aquafortis:  with  this  is 
mixed  a  ^llon  of  vinegar,  two  drachms  of  salt  of  nitre ;  and  with  a 
hair  pencil  the  plate  is  covered  tilt  the  whole  be  equally  bronzed; 
after  which  the  size  is  diluted,  and  the  varnish  laid  on,  as  already 
described. 

Decoration  of  a  bright  or  dead  silver  on  a  bronze  ground* 

The  brass  or  copper  plate  is  silvered  dead  or  burnished,  and  deco- 
rated as  has  been  already  described.  The  silvered  brass,  not  deco- 
rated, is  reduced  to  the  state  of  dead,  or  unpolished  brass,  by  biting. 
It  is  then  bronzed,  diluted,  and  varnished  as  detailed  above. 

Jkeoratian  of  brilliant  silver  on  a  dead  ground  of  the  same* 

The  brass  or  copper  plate  is  silvered,  burnished  and  decorated  as 
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before  described.  When  the  decoration  is  dry,  the  plate  is  slightlj 
bitten,  and  the  dead,  or  anpolished  character,  is  gWen  to  it  as  in  the 
first  description. 

These  decorations  may  be  interlocated  by  colours  of  every  descrip^ 
iion.  [i^ 


Potent  granted  to  Monsieur  Bastier,  of  Parish  for  a  process  of  ad- 
turSi  bleachingy  andphiUing  StraWf  destined  for  the  manufacture  of 
HatStfrom  what  is  termed  JtaUan  Straw. 

Cultivation  of  the  Plant  which  furnishes  the  Straw. 

Thb  plant  which  supplies  the  straw  calculated  to  make  the  hats 
from  what  is  termed  Italian  straw,  is  a  species  of  wheat  known  in 
Tuscany  under  the  name  Marzajolo  grano  gentile  rosso^  (triticuro  as- 
iicum,  trimeuon;)  however,  any  other  species  of  wheat  will  answer 
the  purpose,  since  all  are  but  modifications  of  the  same  primitive 
plant  from  the  culture  of  different  soils,  in  different  climates:  all  de- 
pends then  upon  the  mode  of  cultivation,  the  choice  of  soil,  upon  its 
exposure^  temperature,  &c. 

The  ruling  principle  in  this  cultivation  consists  in  making  every 
thing  bear,  upon  obtaining  a  frail,  attenuated,  and  hunger-starved 
plant — in  fact,  to  degenerate  it:  thus  in  th»  management  of  it,  the 
object  is  to  produce  a  precisely  opposite  result  from  the  one  com- 
monly sought.  The  end  of  ordinary  cultivation  is  to  produce  a 
strong  plant,  vigorous,  and  well  seeded:  in  the  present  instance,  the 
most  feeble  and  meagre  growth  is  the  point  of  perfection,  the  grain 
not  l)eing  a  desideratum. 

The  soil  then  should  be  extremely  poor  and  sandy;  upon  lofty  ele- 
vations, and  amid  flints  and  pebbles,  this  wheat  is  most  favourably 
produced. 

The  preparing  of  the  ground  is  the  same  as  for  other  descriptions 
of  corn,  with  the  exception  that  no  manure  is  laid  upon  it  In  Tus- 
cany they  till  very  lightly:  the  grain  is  sown  in  aubmn  or  in  spring, 
but  more  commonly  in  autumn,  because  the  straw  is  reaped  more 
early,  and  the  preparation  for  the  manufacture  may  be  entered  upon 
more  promptly;  for  if  the  straw  be  laid  by  from  year  to  year,  it  will 
not  bleach  so  favourably.  It  is  requisite  to  sow  thickly,  for  the  grain 
comes  up,  in  conse<iuence,  more  slenderly,  and,  of  course,  in  more 
considerable  quantities.  It  is  unnecessary  to  allude  to  weeding,  or 
the  other  duties  requisite  in  agriculture. 

As  soon  as  the  stalk  has  gained  sufficient  strength,  which  may  be 
easily  proved  by  breaking  it,  it  is  reaped.  This  moment  varies  be- 
tween the  blossoming  of  the  grain  and  its  full  maturity,  according  to 
the  quality  of  the  seasons,  soil,  &c.  The  straw  of  the  wheat  that  is 
suffered  to  ripen  for  seed,  serves  for  the  coarser  description  of  hat8» 
As  the  plant  is  naturally  short,  it  is  plucked  up  in  order  that  its 
length  may  not  be  curtailed  by  cutting  it  with  a  sickle  or  scythe. 
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When  the  plants  are  gathered,  they  are  collected  in  tmall  ahetft 
of  three  or  four  handfuU,  and  allowea  to  remain  as  many  days  upon 
the  ground:  the  dew  assists  in  the  bleachine:  but  if  the  weather 
threaten  rain,  they  must  be  quickly  housed,  for  if  they  be  wetted, 
they  will  be  spoiled,  and  rendered  unseryiceable  for  the  purpose  in« 
tended*-at  least  in  the  manufacture  of  white  hats. 

This  mode  of  cultivation  is  of  course  susceptible  of  many  modift* 
cations,  according  to  the  nature  of  the  soils,  th«r  situation,  the  (em- 
perature,  climate,  &c.  it  would  be  as  tedious  as  useless  .to  enter  into 
detail  on  this  head;  the  main  points  being  laid  down,  they  will  be 
ibond  sufficient  for  every  one  who  possesses  any  experience  in  agn« 
culture. 

Making  of  ihtHatn. 

The  straw  being  gathered,  it  is  requisite  to  separate  that  part 
which  is  to  be  employed  in  the  manufacture  of  the  hat,  that  is,  the 
upper  part,  from  the  first  knot  to  the  ear.  This  operation  it  is  less 
difficult  to  perform  than  to  describe.  When  separated,  it  is  collect- 
ed  into  small  bundles,  and  the]  process  of  bleaching  commences, 
which  is  accomplished  in  the  following  manner: 

The  straw  is  put  into  a  large  wooden  chest,  until  it  be  filled*  with 
the  exception  of  the  centre,  that  is  reserved  for  a  chafing-dish, 
lighted:  the  lid  of  the  chest  is  closed  as  closely  as  possible,  and  in 
this  state  it  is  suffered  to  remain  three  or  four  days.  No  metal  must 
be  used  in  the  making  of  this  chest. 

The  straw  being  bleached,  it  is  picked  and  culled,  in  which  opera- 
tion the  spoiled,  rank,  and  too  large  stalks  are  rejected;  and  the 
different  qualities  of  straw,  to  the  number  of  sixtjr,  according  to  their 
delicacy,  are  separated;  and  of  these,  sixty  qualities  of  hats  are  manu- 
factured. 

When  picked  and  sorted  the  platting  commences.  This  art  is 
easily  learned,  and  need  not  be  described.  Suffice  it  to  saj,  it  dif- 
fers not  from  the  ordinary  mode  in  the  common  straw  hats.  The 
platting  is  begun  with  five  straw  threads,  and  gradually  increased 
to  nine,  until  the  whole  of  the  bottom  of  the  hat  be  finished,  and  thus 
thej  continue  the  whole.  The  platting  being  completed  it  is  sowed, 
after  previously  cutting  off*  the  projecting  straws.  The  sowinz  of 
the  plats  is  made  upon  a  form,  of  which  thej  take  the  figure.  The 
sewing,  which  should  be  managed  so  as  not  to  expose  the  threads,  is 
effected  by  passing  the  needle  under  the  straws  in  the  platting.  The 
rim  of  the  hat  should  be  from  time  to  time  withdrawn  during  the 
sewing,  to  prevent  its  becoming  distorted.  It  is  commonly  by  the 
number  of  rows  or  plats  composing  the  rim,  that  the  fineness  of  the 
hat  is  distinguished;  since  this  rim  being  of  a  settled  dimension,  the 
finer  the  plat,  the  more  material  is  included  in  the  plat.  The  straws 
that  exceed  the  level  of  the  plats  are  again  clipped  with  scissors. 

The  hat  beine  completed,  it  is  polished,  calendered,  and  bleached: 
before  it  is  calendered,  and  after  having  been  fumigated  with  suU 
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S90     Dodbbot's  Embroidery. — Jacob's  fFeUeh,  or  DiaL 

pliiirf  Ibe  8tr»ws  which  hvre  too  yellow  a  hue,  or  are  otherwise  de- 
rbctive,  are  removed:  the  vaca&cies  also  in  the  plats  are  filled  upw 
The  straws  are  removed  by  oeedles  and  sciasors;  and  the  vacaacies 
are  supplied  by  means  of  i|  needle  threaded  with  a  straw.  The  hats 
are  smoothed  with  polishers,  passing  them  uiiifoniily  the  same  way; 
which  instruments  are  commonly  made  of  box  woody  of  a  wed^ 
formi  with  a  single  handle*  uniting  at  its  base. 

They  are  calendered  with  a  long  heated  iron  of  about  fifteen  poands 
wejahty  passing  it  also  the  same  way  orerthe  plat 

The  fumigation  by  sulphur  is  performed  before  the  hats  are  either 
polished  or  calendered,  and  in  the  same  chest  in  which  they  wens 
nrst  bleached;  being  previQusly  slightly  damped;  and  they  are  allow* 
ed  to  remain  in  the  vapour  from  twenty-four  to  seventy-two  hours. 
Finally,  those  of  an  inferior  quality  or  colour  are  dyed  black. — Bre- 
vets tP  Inventions, 


Patent  granted  to  Frakois  DodbroT|  Embroiderer^  Parie^  for  the 
employment^  in  embroidery  f  of  traneparerU  and  opaque  cuttings  of 
QuiUs^  ofTortoise^shdif  and  of  Whalebone. 

Tuts  invention  consists  in  embroidering  with  spangles  made  of 
quill,  tortoise-shell,  and  whale-bone,  as  they  hsve  hitherto  been 
manufactured  of  steel.  The  above  materials,  varied  under  an  ina- 
nity of  different  forms,  and  shaded  in  every  colour,  produce  a  more 
airy  decoration,  it  is  less  liable  to  accident,  and  is  more  agreeable 
to  the  ej^e  than  any  hitherto  known. 

Two  improvements  have  been  added  to  this  invention;  the  one, 
that  of  rendering  the  quill  of  so  brilliant  a  white  as  to  resemble  mo- 
ther-o'-pearl;  and  the  other,  that  of  employing  in  the  embroideries  of 
gold  and  silver  thread,  thread  of  horse-hair  and  whale-bone.^7W. 


A  Dialf  or  fFatch^for  indicating  the  precise  time  of  Observations.  By 
Monsieur  Jacob. 

The  watch  of  Monsieur  Jacob  is  composed,  according  to  custom, 
of  five  wheels  and  a  cylindrical  escapement.  It  performs  18,000 
vibrations  in  an  hour;  that  is  to  say,  nve  every  second.  The  hand 
then  makes  five  little  leaps  in  each  space  between  the  divisions  of 
the  dial.  The  stay  of  the  hand  can  act  upon  one  only  of  these  leaps, 
which  limits  the  inaccuracy  in  the  movement  to  less  than  a  fifth  of  a 
second,  a  precision  amply  sufficient  for  the  required  purpose.  When 
the  machinery  is  to  be  set  in  motion,  this  is  effected  by  pressing  a  but- 
ton similar  to  that  used  in  re(Seaters,  the  action  of  which  may  be  stopped 
at  pleasure,  according  to  the  will  of  the  person  making  the  observa- 
tion. The  arrested  hand  is  then  examined,  and  the  second,  with  its 
fraction  of  stoppage,  is  noted:  this  fraction  is  obviously  the  place  at 
which  the  stoppage  was  made,  in  dividing  the  whole  space  between 


Digitized  by 


Googk 


On  tht  SUrengih  mnd  Se$t  Farms  qf  Iron  Beams.    251 


the  iwQ  divisioDB  into  five  parts,  Boting  at  the  mmm  tine,  that  this 
limb  gbould  be  centred  and  divided  with  great  care^  te  pretent  ioao- 
curacy. 

The  obaervatioQ  being  noted,  to  proceed  to  another,  the  fan  is 
pressed  with  the  finger  to  set  the  second  hand  in  motion,  and  in  an 
instant  it  is  observed  to  hasten  to  regain  its  place.  The  inventor, 
the  better  to  show  the  truth  of  this  movement,  has  furnished  another 
hand,  which  is  not  stopped  with  the  former,  in  order  tliat  it  may  be 
perceived  that  this  has  m  fact  resumed  its  place  and  overtaken  the 
other.  This  part  of  the  mechaotsm  consists  in  connecting  with  the 
small  middle  wheel  a  pinion  of  the  same  namber  as  that  of  the  se* 
conds  wheel,  and  in  carrying  the  other  moving  hand  upon  the  exten- 
sion of  the  axis  of  this  pinion,  the  centre  of  another  seconds  dial.— 
BtdL  de  la  SodiU  dPencouragemmi. 


Maddmfor  Dressing  Qoth.    By  Monsieur  BsAununf  Kamenke. 

The  object  of  this  machine  is  to  obtain  a  greater  degree  of  celerity 
in  the  napping  of  cloths,  added  to  a  greater  perfection  in  the  saine 
operation,  than  that  accomplished  by  an^  other  mechanism.  Although 
it  is  constructed  upon  the  same  principle  as  the  machines  already 
well  known,  it  nevertheless  varies  from  them  in  an  essential  degree, 
inasmuch  as  the  teazels  with  which  the  cylinders  are  supplied,  seize 
the  cloth  with  double  effect,  andj  consequently,  give  at  the  same  mo- 
ment two  strokes  for  one. 

In  another  particular  also,  not  less  important,  it  differs  from  the 
machines  already  in  use,  and  that  is,  that  it  dispenses  with  the  ne- 
cessity of  the  workman's  removing  the  teazles  for  the  purpose  of 
cleaning  them;  since  that  operation  is  effected  spontaneously  and  in- 
cessantly, as  the  work  itself  proceeds,  and  without  loss  of  time,  by 
means  of  a  second  cylinder  furnished  with  brushes,  and  revolving 
with  great  rapidity. 

The  advantages  which  this  machine  presents  over  those  now  in 
use,  consist,  first,  in  the  cost  of  labour  bein^  diminished,  and  the 
produce  being  double  that  of  the  common  machines:  whence  it  results 
that  half  the  time  requisite  for  completing  thisdepartment  in  the 
preparation  of  cloth,  is  economised.  Second,  in  the  economy  of  ex- 
pense and  time  bestowed  in  cleaning,  which  was  heretofore  entrusted 
to  children;  moreover,  in  husbanding  the  teazles,  whereby  their  dura- 
tion is  extended.  Third,  finally,  in  the  force  consumed,  being  much 
less  than  that  of  two  common  frames ;  the  whole,  at  the  same  time, 
occupying  the  space  of  one  frame  only. — DeacripL  des  Brevets* 


On  the  Strength  and  Best  Forms  of  Cast  Iron  Beams. 
[Continued  from  p.  208.} 

These  experiments  show  very  clearly  that  as  the  elasticitjr  of  the 
material  is  impaired /by  the  weights  applied  to  it,  the  deflections  by 
extension  and  compression  become  unequal.     We  are  thus  prepared 
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to  discuss  the  question  whether  the  force  required  to  destroy  the 
elasticitj  of  cast  iron  by  tensiop,  is  equal  to  that  which  is  required 
to  effect  the  same  result  by  compression. 

That  a  greater  force  is  required  to  destroy  the  elasticity  of  cast 
iron  by  compresuon  than  by  tension  is  shown  by  the  following  ex- 
periments. 

^  23.  I  took  two  castings,  apparently  precisely  alike,  whose  dimen- 
sions in  the  section  were  the  same  as  in  the  last  experiment,  (expt.  4,*) 
and  placing  the  ends  of  each  of  them  upon  two  props,  four  feet  three 
inches  asunder,  broke  them  by  weights  in  the  miadle,  one  with  the 
broad  part  downwards  thus  ( j^ )«  ^nd  the  other  with  it  upwards. 

The  first  bore  8|  cwt  and  broke  with  9  cwt. 

Deflection  in  the  middle  with  4    cwt  .6  inch. 

M  it  CC         8J        («    1,8      " 

«<  The  weights  \ieere  laid  on  very^gently,  and  the  casting  showed 
no  signs  of  approaching  rupture,  except  a  small  increased  deflecr 
tion;  but  when  it  broke,  a  piece  flew  out  whole  from  the  compressed 
side,  of  the  form  below,  where  ABas4  inches,  and  CD  =.98 

A  c 2.      i'iches,  the  point  D  at  the  bottom  being 

in  or  near  to  the  neutral  line.  AB  was 
in  the  direction  of  the  length  of  the  cast- 
ing, and  the  weights  were  laid  on  at  C. 
Hence  since  the  depth  of  the  c&sting  was 

1.35  (expt.  4,)  CD  *=  jII  depth  =  |  of  it  nearly. 

<«  This  experiment  is  interesting;  it  shows  the  situation  of  the  neu- 
tral line,  and  may,  from  the  peculiar  form  of  the  wedge,  throw  some 
additional  light  on  the  nature  of  the  strain. 

<'The  other  casting  bore  2i  cwt  and  broke  with  2i  cwt. 

"The  strength  of  the  castings  was,  therefore,  as  8}  to  aj,  or  as  4 
to  1  nearly,  according  as  they  were  broken,  one  or  the  other  way  up- 
wards. 

<^  Those  who  suppose  the  strength  to  be  bounded  by  the  elasticitjTf 
and  that  the  same  force  would  destroy  the  elastic  power,  whether  it 
tended  to  extend  or  compress  the  body,  must  have  conceived  these 
castings,  and  indeed  those  of  every  other  form,  to  be  equally  strong, 
which  ever  way  upwards  they  were  turned.  A  conclusion  which  we 
see  would  lead  to  very  erroneous  results,  if  applied  to  measure  the 
ultimate  strength  of  cast  iron. " 

At  this  stage  of  Mr.  Hodgkinson's  progress,  he  was  rescued  from 
the  necessity  of  proceeding  upon  a  small  scale  in  his  experiments,  by 
the  liberality  of  Messrs.  Fairbaimand  Lillie,  who  undertook  to  have 
the  experiments  made  at  their  own  expense,  the  castings  being  fur- 
nished from  their  own  foundry. 

"26.  I  felt  desirous  of  making,  on  malleable  iron,  experiment! 
•  Page  20r. 
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simiiar  to  those  already  given  on  cast  iron,  and  for  this  pvrpose  a  tmr . 
abont  six  feet  long  was  made.  It  was  of  the  same  form  as  those  ased 
in  cast  iron,  its  section  being  uniform  throoghottt,  and  in  the  shape 
of  a  T,  of  which  the  top  was  five  inches  broad,  and  three-eighths  of 
an  inch  thick,  and  the  vertical  part,  or  leg,  one  and  one-eighth  inch 
deep,  and  nearly  one-fourth  inch  thick.  In  the  experiments,  one  end- 
was  fixed  horizontally  and  firmly  wedged  into  an  immoveable  object, 
a  large  stack  of  pig  iron,  and  weights  were  hung  at  three  feet  dis- 
tance,  where  the  deflections  were  taken.  The  experiments  were 
made  nearly  in  the  same  manner  as  those  on  cast  iron ;  only  here, 
we  did  not' subject  the  same  part  to  both  tension  and  compression^ 
but  contiguous  parts.  Thus,  suppose  the  first  experiment  was  to  ex* 
tend  the  vertical  rib,  the  next  experiment  would  be  to  compress  it  in 
a  part  very  tiear  to  the  former  place ;  the  piece  having  been  taken 
out  of  its  fastenings,  rendered  straight  if  necessary,  and  fastened 
again,  the  other  side  upwards,  by  the  part  which  was  most  strained 
before.  This  mode  was  used,  turning  and  shifting  the  piece,  through- 
out its  whole  length;  and  toward  the  conclusion  of  the  experiments, 
the  weights  were  increased  till  the  vertical  rib  exhibited  signs  of  be* 
ing  drawn  out  and  crushed. 

*'2r.  The  results  from  these  experiments  were  anomalous,  partly 
through  defective  fixing;*  but  they  left  no  doubt  that  the  extensions, 
and  compressions,  were  nearly  equal  from  the  same  forces,  and  that 
through  their  whole  range:  and  therefore  that  forces  not  very  un- 
equal would  have  destroyed  the  piece,  whether  the  rib  was  drawn  out 
or  crushed ;  a  result  very  different  from  that  which  was  obtained  in 
cast  iron. 

^*The  mean  results  from  the  extensions  and  compressions,  with  the 
three  greatest  weights  laid  on,  were  as  below — 

Deflections  Deflections 

Weights.  from  extension.  from  compression. 

585    .     -         -         1.40         -         -  1.54 

697    -         -  2.00     -  -  2.56 

809         -         -         4.75         -         -  4.79'' 

To  strengthen  the  inference  from  these  results,  our  author  quotes 

the  experiments  of  M.  Duleau  upon  the  same  subject.  As  the  method 

.  pursued  is  ingenious,  the  subjoined  translation  of  the  quotation  may 

be  acceptable.  •  (Essai  Theorique  ct  Experimental  sur  la  resistance 

du  fer  forge.) 

*«  A  bar  of  wrought  iron  of  square  section,  f  of  an  inch  on  a  side, 
was  bent,  when  cold,  into  the  arc  of  a  circle,  two  of  its  faces  remain- 
ing plane.  Upon  these  two  faces  lines  had  been  drawn  perpendicu- 
lar to  the  axis  of  the  bar,  and  one  inch  apart  The  bar  was  bent  in 
three  different  experiments  in  diflfereot  degrees:  in  the  first,  for  a 
length  of  arc  of  one  foot  the  deflection  was  |^ths  of  an  inch,  in  the 

•  This  objection  did  not  exist  ia  the  experiments  on  cast  iron,  for  in  those 
the  cutings  were  rendered  utterly  immoveable,  by  means  of  powerful  screws. 
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second  H  i^h^  and  in  tke  third  df  of  an  inch.  The  Inet  dfSWB 
upon  the  plane  ftuset  remain^  straight^  and  the  increase  of  length  of 
the  convex  side  was  jost  equal  to  the  diminotion  in  length  St  the 
concave." 

*  We  follow  the  author  into  the  second  part  of  his  Inquiry;  that  htr- 
log  reference  to  the  influence  of  form  upon  the  strength  of  cast  iron 
beams. 

<<S9.  The  intention  of  the  preceding  experiments,  on  the  elastici- 
ties of  cast  and  wrought  iron,  being  to  prepare  in  some  degree  the 
way  to  an  inquiry  into  the  best  form  of  beams  of  those  metals,  par- 
ticularly of  cast  iron,  we  will  now  reconsider  the  strain  which  beams 
are  subjected  to,  with  a  view  to  their  proper  formation  to  obtain  the 
utmost  strength.  If,  then,  we  conceive  a  beam,  supported  at  its  ends, 
and  bent  by  a  weight  any  where  laid  upon  it,  we  have  seen  that  all 
the  bottom  fibres,  or  parts,  must  be  in  a  state  of  tension,  and  the  top 
ones  in  a  compressed  state,  and  if  G  and  D  be  the  centres  of  tension 
and  compression,*  the  forces  in  C  will  be  just  equal  to  those  in  D, 
where  D  may  be  considered  as  the  fulcrum  of  the  bent  lever  DCA. 

Fig.  3. 


<<  In  order  to  increase  the  arm  CD  of  the  lever,  and  consequently 
the  strength  of  the  beam,  the  parts  should  be  disposed  as  far  asunder  . 
as  possible. t  This  would  perhaps  be  best  effected  by  putting  two 
strong  ribs,  one  at  top,  the  other  at  bottom,  the  intermediate  part  be- 
tween the  ribs  being  a  thin  sheet  of  metal  to  keep  the  ribs  always  at 
the  same  distance,  and  thereby  to  prevent  derangement  from  irregu- 
lar strains,  as  well  as  to  serve  another  purpose,  which  will  be  men- 
tioned further  on. 

**  30.  As  to  the  comparative  strength  of  these  ribs,  that  appears  to 
roe  to  depend  upon  the  nature  of  the  material,  and  can  only  be  de- 
rived from  experiment.  Thus,  suppose  it  was  found  that  it  required 
the  same  force  to  destroy  the  elasticity  of  a  piece  of  metal,  whether 
the  force  acted  by  tension  or  compression.  In  this  case,  the  top  rib 
ought  to  be  equal  to  the  bottom  one,  supposing  it  was  never  intended 
to  strain  the  beam  so  as  to  injure  its  elasticity.  And  if  it  were  found 
that  the  same  weight  would  be  required  to  tear  asunder  or  to  crush  a 
piece  of  metal,  according  as  it  acted  one  way  or  the  other,  the  beam 
should  have  equal  ribs  to  enable  it  to  bear  the  most  without  breaking. 
Now,  from  the  experiments  given  above,  it  appears  that  these  quali- 
ties are  in  a  great  measure  possessed  by  wrought  iron;  and  therefore 

*  See  our  remarks,  p.  205.  f  Refer  agaia  to  remark^  p.  205* 
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whether  it  was  intended  to  strain  a  beam  of  it  to  the  extent  of  its 
elasticity,  or  even  to  the  breaking  point,  there  ought  to  be  equal  ribs 
at  top  and  bottom. 

<^  SI.  If,  however,  the  metal  were  of  such  a  nature  that  a  force,  F, 
was  needed  to  destroy  its  elasticity  by  stretching  it,  and  another 
force,  6,  to  do  the  same  by  compressing  it,  it  is  evident  that  the  ribs 
ought  to  be, to  one  another  as  F  to  G,  in  order  that  the  beam  might 
bear  the  most  without  injury  to  its  elasticity.  And  if  it  took  unec^ual 
weights,  F'  and  G',  to  break  the  piece  by  tension  and  compression, 
the  beam  should  have  ribs,  as  F'  to  G',  to  bear  the  most  without  frac- 
ture. 

**  Our  experiments  on  cast  iron  were  not  well  adapted  to  show 
what  relative  forces  would  be  required  to  destroy  the  elasticities ; 
but  it  appears,  by  the  experiments  of  Mr.  Rennie,that  it  would  take 
many  times  the  force  which  would  draw  it  asunder,  to  crush  it.  The 
bottom  rib  must  then  be  several  times  as  large  as  the  top  one  to  resist 
best  an  ultimate  strain. 

«*  52.  This  last  matter  must  be  considered  with  some  modifications; 
it  would  not  perhaps  be  proper  to  make  the  size  of  the  ribs  just  in  the 
ratio  of  the  disruptive  to  the  crushing  forces,  as  the  top  rib  would  be 
so  slender  that  it  would  be  in  danger  of  being  broken  by  accidents. 

^  33.  The  thickness,  too,  of  the  middle  part  of  the  beam,  or  that 
between  the  ribs,  is  not  a  matter  of  choice ;  independent  of  the  diffi- 
culty of  casting,  it  cannot  be  rendered  thin  at  pleasure,  but  must  have 
a  certain  thickness,  though  in  long  beams  the  breaking  weight  is  small, 
and  a  very  small  strength  of  middle  is  necessary. 

«<The  neutral  line  being  the  boundary  between  two  opposing  forces, 
those  of  tension  and  compression,  it  seems  probable  that  bending  the 
beam  would  produce  a  tendency  to  separation  at  that  place.  More- 
over, the  tensile  and  compressive  forces  are,  strictly  speaking,  not 
parallel;  they  are  deflected  from  their  parallelism  by  the  action 
of  the  weight,  which  not  only  bends  the  beam,  but  tends  to  cut  it 
across  in  the  direction  of  the  section  of  fracture;  and  this  last  ten- 
dency is  resisted  by  all  the  particles  in  the  section.  Thus,  in  the 
figure  1,*  the  force  of  compression  is  not  in  the  direction  lo  pro- 
duced, but  in  a  direction  downwards,  oblique  to  that.  It  is  com- 
posed of  the  force  in  lo  produced,  and  that  part  of  the  weight  W, 
whose  vertical  effect  is  sustained  by  the  lower  part  of  the  beam.  This 
compounded  force  will  then  tend  to  separate  tne  compressed  part  of 
the  beam  in  the  form  of  a  wedge,  and  this  tendency  must  be  resisted 
bv  the  strength  of  the  part  between  the  ribs,  or  flanges.  We  have 
already  given  one  instance  of  fracture  this  way,  and  there  will  occur 
several  others  in  the  course  of  our  experiments. 

**  34.  We  see  then  that  there  are  three  probable  ways  in  which  a 
beam  might  break,  1st,  by  tension,  or  tearing  asunder  the  extended 
part;  2nd,  by  the  separation  of  a  wedge,  as  above;  and  3d,  by  com- 
pression, or  the  crushing  of  the  compressed  part.  I  have  not,  how- 
ever, obtained  a  fracture  by  this  last  mode  in  cast  iron." 

*  See  figure  p.  204. 
Vol.  IX.— No.  4 — ApI^^  1832.  34 
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We  deem  it  nnnecessarj  to  give  the  details  of  an  experiment  made 
upon  a  beam  with  flanges,  in  which  the  sam  of  the  breadths  of  the 
upper  and  lower  ribs  were  constant.  Such  a  figure  would  be  formed 
bj  placing  a  board  upon  one  of  its  longitudinal  edges,  and  nailing  two 
triangular  pieces  to  the  two  edges,  the  base  of  one  triangle  being 
opposed  to  the  vertex  of  the  other.  The  quantity  of  matter  in  every 
cross  section  of  this  beam  would  be  the  same.  The  results  were  not 
generally  satisfactory,  but  one  of  them  is  worth  noticing,  namely,  that 
the  beams  being  supported  at  one  end,  and  weights  applied  at  different 
distances  from  the  opposite  end,  fractures  very  frequently  took  place 
at  a  distance  from  the  supporting  shoulder,  at  the  section  where  the 
breadth  of  the  upper  and  lower  flanges  were  just  equal,  this  being, 
according  to  Tredgold,  the  Btrongesl  section  of  the  beam. 

<<  36.  The  indecisive  character  of  these  experiments,  Mr.  Ewart 
was  of  opinion  might  arise  from  their  having  been  made  on  too  small 
a  scale,  and  he  suggested  to  me  the  propriety  of  repeating  them  on 
a  larger  one:  which  was  done,  and  the  results  show  a  degree  of  uni- 
formity, which  forms  a  striking  contrast  to  the  others.  The  mode, 
however,  of  making  the  experiments  was  varied;  for,  as  I  had  met 
with  difficulty  in  getting  sufiiciently  good  castings  from  the  form  of 
model  before  used,  and  as  Messrs.  Fairbairn  and  Lillie  had  a  very 
convenient  apparatus,  a  long  lever,  for  trying  or  breaking  beams,  I 
felt  rather  more  desirous  of  making  the  future  experiments  on  small 
beams,  since  the  results  would  be  more  useful  in  that  form. 

<<  Sr.  The  form  we  first  adopted  was  one  in  which  the  arc  AEB, 
(figure  S,*)  was  a  semiellipse,  and  the  bottom  rib  a  straight  line; 
but  the  sizes  of  the  ribs  at  top  and  bottom  were  in  various  propor- 
tions; the  ribs  in  the  model  were  first  made  equals  and  when  a 
casting  had  been  taken  from  it,  a  small  portion  was  taken  from  the 
top  rib  and  attached  to  the  edge  of  the  bottom  one,  so  as  to  make  the 
ribs  as  one  to  two;  and  when  another  casting  had  been  obtained,  a 
portion  more  was  taken  from  the  top,  and  attached  to  the  bottom  as 
before,  and  a  casting  made  from  it,  the  ribs  being  then  as  one  to  four. 

*'  In  these  alterations  the  only  change  was  in  the  ratio  of  the  ribs, 
the  depth  and  every  other  dimension  in  the  model  remaining  the 
same. 

**  38.  In  most  of  the  experiments  the  beams  were  intended  to  be 
broken  by  a  weight  at  their  middle,  and,  therefore,  the  form  of  the 
arc  AEB  was  of  less  importance;  in  making  them  elliptical  they  were 
too  strong  near  the  ends  for  a  load  uniformly  laid  over  them ;  the 
proper  form  is  something  between  the  ellipse  and  parabola.  It  is 
shown,  by  most  of  the  writers  on  the  strength  of  materials,  that  if  the 
beam  be  of  equal  thickness  throughout  its  depth,  the  curve  should  be 
an  ellipse  to  enable  it  to  support,  with  equal  strength  in  every  part, 
a  uniform  load;  and  if  there  be  nothing  but  the  rims,  or  the  interme- 
diate part  be  taken  away,  it  is  shown  by  Button  in  his  Treatise  on 
Bridges,  or  in  my  Paper,  Manchester  Trans.  1831,  page  364,  that 

*  See  figure  p.  264. 
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the  curve  of  eqailibriani)  for  a  weight  aniformly  laid  over  it,  is  a  para- 
bola: when  therefore  the  middle  part  is  not  wholly  taken  awaj,  the 
curve  is  between  the  ellipse  and  parabola,  and  approaches  more  nearly 
to  the  latter,  as  the  middle  part  is  thinner.  Mr.  Tredgold  states  the 
proper  form  of  the  curve  to  be  an  ellipse. 

<^d9.  The  instrument  used  in  the  experiments  was  a  lever,  about 
fifteen  feet  long,  placed  horizontally,  one  end  of  which  turned  on  a 
pivot  in  a  wall,  and  the  weights  were  hung  near  to  the  other;  the 
beams  being  placed  between  them  and  the  wall.  In  the  first  seven- 
teen experiments,  the  beams  were  placed  at  three  feet  distance  from 
the  pivot  in  the  wall,  and  in  the  other  experiments,  at  two  feet,  except 
otherwise  mentioned. 

*<  All  the  beams  in  the  twenty-two  experiments  immediately  fol- 
lowing each  other,  were  exactly  five  and  one-eighth  inches  deep  in  the 
middle,  and  five  feet  long,  and  were  supported  oti  props  just  four  feet 
six  inches  asunder.  The  lever  was  placed  at  the  middle  of  the  beam, 
and  rested  on  a  saddle,  which  was  supported  equally  by  the  top  of 
the  beam  and  the  bottom  rib,  and  terminated  in  an  arris  at  its  top, 
where  the  lever  was  applied.  The  deflections  were  taken  in  inches 
and  decimal  parts,  at  or  near  the  middle  of  the  beam,  as  mentioned 
afterwards.  The  weights  given  below  are  the  whole  pressure,  botb 
from  the  lever  and  the  w^i^ts  laid  on,  when  reduced  to  the  point  of 
application  on  the  beam.  The  dimensions  of  section  in  each  experi- 
ment were  obtained  from  a  careful  admeasurement  of  the  beam  itself 
at  the  place  of  fracture,  which  was  always  very  near,  (usually  within 
half  an  inch  of,)  the  middle  of  the  beam,  the  depth  of  the  section  be- 
ing supposed  to  be  that  of  the  middle  of  the  beam,  or  five  and  one- 
eighth  inches. 

*<  As  the  experiments  were  made  at  difierent  times,  and  there  might 
be  some  variation  in  the  iron,  though  it  was  intended  always  to  be  the 
wme,  a  beam  of  the  same  length  and  depth  as  the  others,  but  of  the 
common  form,  always  from  the  same  model,  was  cast  with  each  set  of 
castings  for  the  sake  of  comparison. 

<*40.  The  first  six  beams  in  the  first  series  were  cast  horizontal^ 
that  is,  each  beam  lay  fiat  on  its  side  in  the  sand ;  all  the  rest  were 
cast  erect  J  that  is,  each  beam  lay  in  the  sand,  in  the  same  posture  as 
when  it  was  afterwards  loaded,  except  that  the  casting  was  turned 
upside  down  when  in  the  sand. 

^  In  all  the  experiments,  the  area  of  the  section  was  obtained  with 
the  greatest  care;  it  includes,  besides  the  parts  of  which  the  dimen- 
sions are  given,  the  area  of  the  small  angular  portions  at  the  junction 
of  the  top  and  bottom  ribs  with  the  vertical  part  between  them. 

<*41.  The  principal  objects  proposed  in  the  experiments  were: 
first  to  seek,  directed  by  theory,  the  form  of  section,  in  which  a  cast 
iron  beam  would  be  the  strongest,  up  to  the  time  of  fracture,  its 
length^and  depth  being;  given:  next,  to  obtain,  if  possible,  a  general 
rule  fur  the  strength  of  such  abeam  then,  since  the  rules  given  in  the 
commencement  of  this  paper,  *  only  apply,  in  cast  iron,  so  long  as  the 
elasticity  is  perfect." 

*  Those  deduced  by  the  author  from  theoretical  considerations,  sketched  at 
the  beginning  of  our  remarks.     See  notes  p.  205. 
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The  nature  of  our  work  would  render  it  inexpedient  to  extract  the 
details  of  the  thirtj-six  laboured  experiments  given  by  the  author. 
We  must  content  ourselves  to  give  specimena  of  bis  mode  of  experi- 
menting, and  then  present  his  deductions  to  the  reader. 

I.  EXPERIMENT. 

<*  Beam  with  equal  rib  at  top  and  bottom. 
Dist  between  supports  4  feet  6  inches.    Depth  of  beam  5|  inches. 

g^'  g  DimciinoM  of  cross  section,  at  place  of  fracture> 

in  inchea  and  parts. 

Area  of  top  rib        s  1.75  x  .42  b  .735 
Area  of  bottom  rib  =  1.77  x  .39  =  .690 
Thickness  of  vertical  >         ^^ 
part  between  the  ribs,  5   ** '"^^ 

Area  of  above  section  »  2.82  inches. 
Weight  of  casting  s  36^  lbs. 
Breaking  weight  6678  lbs.  «  59  cwt.  70  lbs. 


<< The  form  of  fracture  Is  represented  bj  the  line  bnrtf  where  tr 
a  .6,  and  6  n  ■■  2.5,  the  figure  being  a  side  view  of  the  beam. 
^  To  find  the  strength  per  inch  of  cross  section,  we  have,  dividing 

the  breaking  weight  by  the  area,  -^^  *^  ^^^^  ^^*  P^^  i^^^-     '^^ 

quantity  in  each  beam  may  be  taken  as  an  Index  of  its  strength,  and 
we  shall  use  it  to  compare  together  the  strengths  of  those  beams  that 
are  of  the  same  length  and  depth,  which  is  the  case  in  the  first  twen- 
tj-two  experiments. 

<'  Comparing  this  with  the  result  from  expt.  4,  where  the  beam  bore 
2584  lbs.  per  inch,  gives  2584—2386  «-  216  »  defect. 

^  .*.  Loss  in  strength  s^  «  .083  or  -^  nearly,  in  parts  of  what 

the  common  beam  bore. 

^«The  form  of  section  above  is  essentially  what  Mr.  Tredgold  has 
represented  to  be,  that  of  the  strongest  beam,  while  the  elasticitj 
IS  perfect— our  future  experiments  will  render  it  probable  that  it  is 
in  this  respect  nearly  as  aefective  as  it  is  in  its  ultimate  strength/' 

The  second  experiment  waa  with  a  beam  tn  which  the  areas  of  the 
section  of  the  top  and  bottom  rib  were  as  one  to  two.     Strength  per 
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square  inch  of  section  2567  lbs.  In  the  third  the  areas  of  the  top 
and  bottom  rib  were  as  one  to  four.  The  strength  2737  lbs.  per  square 
inch.  ^ 

We  subjoin  the  details  of  the  fourth,  fifth,  and  sixth  experiments. 

IV.  EXPEBIMENT. 

"  Beam  cast  in  common  form  from  Messrs.  Fairbaim  and  Lillie's 

model. 
Distance  between  supports  and  depth  of  beam  as  before. 

Dimensiona  of  section  in  inches. 


Thiclcnessat  Aa>.32 

"            "  B  =  .44 

"            ''   C=.47 

D 

FE  »  2.27 

DE  =    .52 

E 

Area  of  section  =3.2  inches. 
Weight  of  casting  »  40i  lbs. 
Deflection  with  5758  lbs.    .25  inches. 
j>  "    7138    "      .37      " 

Breaking  weight  =s  8270  lbs. 
<«  The  beam  twisted  a  little  before  breaking :  this,  however,  was 
not  usually  the  case  in  the  oth^r  beams  from  the  same  model. 
<<  Form  of  fracture  as  in  figure,  tr  ss  ^75, 


t 


? 


<  Hence  strength  per  inch  of  section  r^^^  2584  lbs. 


V.  EXPERIMENT. 
"This  casting  had  its  top  rib  a  parabolic  arch,  and  the  top  and 
bottom  ribs  nearly  equal  in. section,  with  equidistant  ordinates  only 
between  them. 

Distance  between  supports  and  depth  of  beam  as  before. 
Dimensions  of  ribs  in  inches. 
Area  of  top  rib  ==  2.2  x  *56  =  1.23 
Area  of  bottom  rib  =s  2.2  x  .53  =  1.17 
Weight  of  casting  as  4U  lbs. 
^Breaking  weight  —  5528  lbs.  or  less:  see  next  exp^t. 
*'  This  weight,  however,  is  but  two-thirds  of  what  was  borne  by  the 
common  beam  in  the  last  experiment. 
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<*  It  broke  by  separating  near  the  first  ordinate,  as  in  the  figure, 
the  top  part  remaining  whole;  the  weight  haTing  been  remoTed  as 
soon  as  the  fracture  commenced. 

**  This  is  represented  bj  Mr.  Tredgold,  *  Essaj  on  Strength  of 
Cast  Iron,'  to  m  a  very  economical  form  of  beam/  It  would,  there 
is  little  doubt,  have  resisted  much  more  tenaciously  if  the  weights 
had  been  laid  uniformly  over  it;  but  this  experiment  shows  the  great 
weakness  of  the  beam  when  the  weight  is  applied  at  a  single  point, 
and  therefore  the  danger  of  using  it  in  practice. 

VI.  EXPEIUMENT. 

^' A  parabolic  arch,  differing  from  the  last  only  in  its  haying  a  por- 
tion taken  from  the  top  rib  and  added  to  the  bottom,  leaving  the 
height  as  before,  and  the  ratio  of  the  ribs  one  to  two  nearly. 
Distance  between  supports  and  depth  as  before. 
DimenBions  in  section  of  the  ribs. 
Area  of  top  rib  :s  2.2  x  '36  ob  0.79  inches. 
Area  of  bottom  rib  s  2.2  x  •T'^  a  1.65      " 
Weight  of  casting  ^  43  lbs. 
Breaking  weight  »  5528  lbs. 
«<  It  broke  quite  offin  the  same  place  as  the  last  did. 
**Both  this  casting  and  the  preceding  one  broke  with  the  first 
weight  laid  on  them,  5528  lbs.,  and  probablr  would  have  done  so, 
|iarticularly  the  former,  with  several  hundred  weight  less.    The  lat- 
ter casting  was  doubtless  the  stronger,  as  it  had  more  matter  in  the 
bottom  rib,  and  they  both  broke  by  tension,  or  by  drawing  asunder 
the  bottom  part :  which  had  indeed  been  the  case  with  every  beam 
we  had  tried. 

*^  All  the  preceding  experiments  were  made  on  beams  cast  on  their 
side,  from  iron,  of  which  the  following  is  a  description. 

Mixture, 
i  of  Blaina,  No.  2,  >  ^  ,  . 
|ofBlaina,No.  3,5  ^  *'**•• 
I  of  W  S  S,  No.  3,  Shropshire. 
^^This  mixture  is  a  strong  iron,  and  therefore  well  suited  for 
beams." 

In  the  seventh  experiment  a  beam  cast  erects  but  upside  down  from 
the  same  model  as  in  the  fourth  experiment,  and  under  a  superior  head 
of  metal,  bore  3188  lbs.  per  square  inch. 

Experiment  8th  was  with  a  beam  modelled  as  in  experiment  3d,  but 
the  area  of  section  of  the  top  rib  to  that  of  the  bottom  as  1  to  3i ; 
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strength  2683  tbs.     This  beam  was  cast,  by  mistake,  with  the  broad 
rib  lowest. 

Experiment  9th.  In  this  was  used  the  model  of  the  last  experiment 
^with  one  inch  in  breadth  added  to  the  bottoni  rib.  Ratio  of  the  areas 
of  top  and  bottom  rib  as  1  to  4^  nearly.     Strength  3183  lbs.     Gain 
in  strength  over  beam  of  experiment  10,  nearly  one-seventh. 

«<^emarA:.—* Though  this  beam  had  a  larger  bottom  rib,  it  still  broke 
by  tension,  or  by  tearing  asunder  the  bottom  part  first,  as  was  evident 
since  it  had  neither  been  crushed  nor  broke  by  a  wedge,  (Art.  34,-) 
this  I  had  noticed  to  be  the  case  in  every  experiment,  (see  expt.  6.)  , 
There  had  been  one-seventh  gained  in  strength,  above  that  of  the 
common  beam,*  by  the  addition  already  made,  and  it  was  probable, 
we  might  add  still  more  to  the  lower  rib  withoutdanger  of  fracture  by 
compression ;  for  in  no  case,  except  of  the  common  beam,  which  some- 
times twisted  a  little  before  it  broke,  had  there  been  the  slightest  ap- 
pearance of  over  compression.  This  idea  will  be  pursued  in  our 
future  experiments." 

^  Experiment  10.  Common  beam  cast  upside  down,  in  the  usual 
manner.  This,  like  the  rest,  was  from  the  same  model  as  that  in  ex- 
periment 4."    Strength  2792  lbs. 

*^In  the  following  experiments,  the  bottom  rib  is  considerably  in- 
creased, agreeably  to  the  remarks  made  on  experiment  9,  but  for  fear 
lest  the  top  rib  should  be  overpowered,  and  by  its  compression  the 
point  of  support  thrown  lower  down  the  beam,  and  consequently  the 
beam  weakened,  the  top  rib  was  a  little  strengthened  likewise. 

<^The  bottom  rib  will  continue  to  be  increased  by  small  degrees, 
till  su£h  time  as  the  beam  breaks  by  compression,  or  by  the  separation 
of  a  wedge;  at  which  point  perhaps,  we  shall  have  arrived  at  nearly 
the  strongest  form  of  section,  for  the  same  depth  of  beam  and  quan- 
tity of  section." 

[to   BX  COVTIiruXD.] 


On  the  Friction  end  Resistance  of  Fluids.     By  George  Rennie, 

Esq.  r.  P.  R.S. 

Read  before  the  Royal  Society,  June,  1831. 

When  on  a  former  occasion  I  communicated  the  results  of  a  series 
of  experiments  on  the  friction  and  resistance  of  the  surfaces  of  solids, 
(Philosophical  Transactions  for  1828,)  I  stated  that  thej  formed  part 
only  of  a  series  of  experiments  on  the  nature  of  friction  generally. 
My  object  at  first  was  to  trace  the  relation  subsisting  between  the 
retardation  produced  by  the  surfaces  of  solids  in  motion  when  in  con- 
tact with  each  other  and  with  fluids;  but  finding  that  the  subject 
GODoected  with  either  of  these  branches  was  sufficiently  extensive,  I 

*  See  experiment  10  which  follows. 
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deemed  it  neceBsary  to  postpone  the  second  part  of  the  inquiry  to  a 
future  occasion.  Those  experhnents,  however,  established  some  im- 
portant facts.  They  showed  that  (within  the  limits  of  abrasion,)  fric- 
tion was  the  same  for  all  solids,  and  that  it  was  neither  affected  by 
surface  nor  velocity.  Subsequent  experiments  upon  rolling  bodies  of 
great  weight  and  magnitude,  when  the  resistance  was  reduced  one- 
thousandth  part  of  the  mass,  and  the  surfaces  in  the  ratio  of  thirteen 
to  one,  have  corroborated  the  affinity  of  resistance  between  rolling 
and  sliding  bodies.  Thus  in  connecting  and  continuing  the  isolated 
experiments  of  Coulomb  and  Vince,  and  assigning  values  to  the  abra- 
sive resistances  of  most  of  the  most  useful  solids,  a  considerable  ad- 
'  vance  has  been  made  in  the  science. 

The  subject  of  the  present  paper,  however,  involves  difficulties  of 
a  more  complicated  kind.  The  theory  of  solids  as  deduced  from  the 
laws  of  mechanics,  and  independent  of  experiment,  may  be  applied 
to  any  system  of  bodies;  but  the  theory  of  fluids,  in  which  the  form 
and  the  disposition  of  the  particles,  or  the  laws  of  their  action,  are 
unknown,  must  necessarily  be  founded  on  experiment;  and  even  with 
this  aid,  which  can  only  be  obtained  through  the  intervention  of  a 
solid,  our  knowledge  of  the  true  properties  of  fluids  must  be  vague 
and  uncertain.  Accordingly  we  find  that  the  subject  of  fluids  attracted 
the  attention  of  some  of  the  most  distinguished  mathematicians  and 
philosophers  of  Europe  for  the  last  two  centuries ;  tliat  is,  from  the 
year  1628,  when  Castelli  first  published  his  treatise  on  the  measure 
of  running  water,  down  to  the  hydraulic  investigations  of  Eytelwein 
and  Young.  Between  these  periods,  Italy,  France,  Germany  and 
England,  added  their  contributions  to  the  science.  But  it  is  to  the 
Italians  principally  that  we  owe  the  foundation  of  it,  in  their  nume- 
rous investi«itions  and  controversies  on  the  rivers  of  Italy ;  hence  the 
writings  of  Castelli,  Yiviani,  Zendrini,  Manfredi,  Polini,  Frisi,  Gu- 
lielmini,  Lechi,  Michellotti,  and  of  many  others. 

Each  of  them  has  endeavoured  to  establish  a  theory  applicable  to 
rivers  and  torrents,  but  in  general  with  indifferent  success.  The 
science  again  received  fresh  accessions  from  the  more  valuable  inves- 
tigations of  Bossut,  Dubuat,  Venturi,  Funck,  Brunning,  Bidone, 
Coulomb,  Prony,  Eytelwein  and  Girard ;  and  among  our  own  coun- 
trymen, of  MClaurio,  Vince,  Matthew  Young,  Dr.  Jurin,  Professor 
Robinson,  and  the  late  Dr.  Thomas  Young.  Sir  Isaac  Newton  had 
already*  demonstrated,  in  his  celebrated  propositions,  51,  52,  and  53, 
of  the  Principia,  (in  the  case  of  a  cylinaer  in  motion  immersed  in  a 
fluid,)  that  the  resistance  arising  from  the  want  of  a  perfect  lubricitv 
in  fluids  is  (cseteris  paribus,)  proportional  to  the  velocity  with  which 
the  parts  of  a  fluid  separated  from  each  other;  and  that,  if  a  solid 
cylinder  of  infinite  length  revolves  with  a  uniform  motion  round  a 
fixed  axis,  in  a  uniform  and  infinite  fluid,  the  periodical  times  of  the 
parts  of  the  fluid  thus  put  in  motion  will  be  proportional  to  their  dis- 
tances from  the  axis.  This  theory  (although  conformable  to  experi- 
ment,) was  objected  to  by  Bernoulli  and  D'Alembert,  on  the  ground 
that  Sir  Isaac  Newton  had  not  taken  into  consideration  the  centrifu- 
gal force  or  friction  arising  from  the  pressure  of  the  concentric  rings 
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of  filatnents  round  the  cylinder,  the  lloid  bemg  supposed  in  t  state  of 
permanence,  and  the  friction  of  the  rings  equal  throughoat. 

Pitot  (1728,)  in  his  experiments  on  the  water  works  at  Marty  and 
Versailles,  was  the  first  to  demonstrate  with  cqaa!  TelocitieB,  and  in 
the  ratio  of  the  Toiame  of  water,  the  friction  of  water  in  pipes  was  in 
the  inverse  ratio  of  their  diameters ;  and  Couplet,  (1733,)  Mariotte, 
and  Deparciieux,  estimated  the  difference  between  the  reat  and  cal- 
euUted  expenditures  of  gfass  tubes  and  pipes. 

Chesty  (in  1771  and  1786,)  was  the  first  eopticer  who  cndeairour. 
ed  to  establish  the  relation  subsisting  between  the  inclination  of  an 
aqueduct  and  the  transverse  section  of  the  volume  of  water  it  ought 
to  carry-*on  the  supposition  that  the  accelerating  force,  due  to  the 
inclination  of  the  bed  of  the  conduit,  is  counterbalanced  by  the  re- 
sistances of  the  channel  in  the  ratio  of  the  surface,  and  increasing  in 
proportion  to  the  square  of  the  velocity.  What  Chezy  had  remarked 
was  conekided  by  Bossut,  who  cleared  the  investigation  of  most  of 
its  difficulties,  and  demonstrated  it  to  be  in  accordance  with  theory. 
He  found  that  small  orifices  discharged  less  water  in  proportion  than 
great  ones  on  account  of  friction ;  that  the  vena  contracta,  and  con- 
sequent expenditure,  diministied  with  the  height  of  the  reservoir; 
he  pointed  out  the  law  by  which  the  discharge  diminishes  according  to 
the  inclination  and  number  of  bends  in  a  pipe,  and  the  influence  of 
friction  in  retarding  the  velocity  of  waters  moving  in  canals  and 
pipes,  in  which  he  made  the  square  of  the  velocity  to  be  in  the  in- 
verse ratio  of  the  length  of  the  pipe;  he  determined  the  co-efficients 
by  experiment,  and  thus  obtained  a  formula  expressive  of  the  condi- 
tions of  the  uniform  motion  of  water  in  open  canals.     The  greater 
part  of  these  hypotlfeses  may  be  said  to  have  been  removed  by  the 
more  extensive  researches  of  Dubuat.    His  great  hydraulic  work» 
published  in  1779  and  1786,  contains  a  scries  of  the  most  valuable 
observations,  whose  results  accord  very  nearly  with  the  new  formula 
of  the  motion  of  water  in  pipes  and  open  conduits;  and  his  experi- 
ments, with  pipes  inclined  in  various  angles  from  the  40,000th  part 
of  a  right  angle  to  90  degrees,  and  in  channels  which  varied  from  a 
line  and  a  half  in  diameter  to  areas  of  seven  or  eight  square  toises, 
seem  to  comprehend  every  case  of  inclination ;  so  that  by  collecting 
a  prodigious  number  of  facts,  both  with  compressible  andincompres^  . 
aible  fluids,  he  obtained  a  general  expression  for  all  cases  relative  to 
the  friction  and  cohesion  of  fluids :  but  a  logarithmic  function  which 
he  introduces  in  it,  by  a  sort  of  approximation,  gives  it  a  character  of 
uncertainty,  which  restrains  its  use,  and  shows  the  necessity  of  fresh 
researches.     Yentruri,  in  1798,  "  Sur  la  Communication  lat6rale  dii 
Mouvemeos  dans  les  Fluides,"  repeated  and  added  many  new  facts 
to  the  experiments  of  Bossut^  on  the  expenditure  of  differently  shaped 
orifices  and  tubes,  but  particularly  on  the  lateral  communication  of 
motion  by  the  cohesion  of  fluids.    Coulomb  first  approximated  to  the 
solution  of  the  question,  by  a  very  ingenious  apparatus,  consisting  of 
discs  of  different 'sizes,  fixed  by  their  centres  to  the  lower  extremity 
of  a  brass  wire,  and  made  to  oscillate  in  fluids  by  the  force  of  torsion 
only:  he  concluded  that  the  resistance  wa«  a  function,  composed  of 
Vol.  IX. — No.  4. — April,  1832.  35 
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two  termst  one  proportional  to  the  firsU  the  other  to  the  second  pow- 
ers of  the  resistance :  egaini  that  it  was  not  sensibly  increased  by 
iBcreasipg  the  height  of  the  fluid,  but  sioiplj  by  the  cobesion  of  the 
particles  of  the  flaid  which  presented  greater  or  less  resistance,  is 
proportion  to  the  viscidity  or  the  fluid,  oil  being  to  water  in  the  ratio 
of  ir.  5  to  1 .  But  whatever  misht  be  the  concftisions  of  Couloasb,  i| 
i»  obrious  that  both  the  size  and  cionstroction  of  his  apparatus  were 
ill  calculated  to  pro<luce  results  wherooa  to  found  a  satisfaetorj 
theory ;  and  accordiogljr  both  Messrs,  Prony  and  Girard,  in  express- 
ing their  forinulse  of  resistance,  hare  not  admitted  that  of  Coulomby 
but  have  adopted  the  mean  of  the  best  of  experiments  made  by  other 
authors  $  but  as  these  formulas  give  only  the  mean  velocity,  which  ia 
much  greater  than  the.  velocity  (of  the  fluid  contiguous  to  the  pipe,) 
which  ought  alone  to  enter  into  the  expression  of  the  retarding  force* 
it  follows  that  the  co*efficients  deduced  from  the  mean  of  all  the  ex- 
periments adopted  by  these  gentlemen,  have  a  value  greatly  inferior 
to  the  motion  of  the  fluid  contiguous  to  the  side  of  the  pipe  or  con- 
duit. To  ascertain  correctly  the  value  of  this  kind  of  resistance,  M« 
Girard,  (vide  lesM^ moires  ifles  Scavans  etrangers  for  1815,)  under- 
took a  prodigious  nunaber  of  experiments  on  tubesof  different  diame- 
ters and  length,  from  which  he  deduced  that  the  retardation  is  as  the 
velocity  simply.  The  efl*ects  of  temperature  are  very  remarkable: 
if  the  velocity  be  expressed  by  10,  when  the  temperature  is  0°  cen- 
trigrade  thermometer,  the  velocity  will  be  42%  or  increased  four 
times  when  the  temperature  is  65^:  these  values  must  bedeenMdap« 
proximations  only. 

The  contributions  of  British  philosophers  towards  the  improvement 
of  this  science  have  been,  unfortunately,  scantv^'for,  with  the  excep- 
tion of  Sir  Isaac  Newton,  (who  led  the  wi|y,)  Dr.  Jurin*  Dr.  Matthew 
Toung,  Dr.  Desaguliers,  Dr.  Vince,  Mr.  Smeaton,  Mr.  Banks,  and 
the  late  Dr.  Thomas  Youn^,  (see  the  |)aper  of  the  latter  gentleman  in 
the  Philosophical  Transactions,  and  his  commentaries  on  £yteiwein'a 
experiments,)  we  can  scarcely  find  any  experiments  on  the  sub- 
ject; whatever  has  been  effected  by  our  engineers  or  scientific  men, 
has  either  been  withheld  from  the  public,  or  consigned  to  obscurity; 
and  though  we  have  tracts  of  marshes  and  fen  land,  consisting  of 
many  thousand  acres,  the  dissertations  on  the  mode  of  draining  and 
carrying  off*  their  superfluous  waters  are  confined  to  local  pamphleta 
and  reports,  of  comparatively  minor  interest  to  the  science  of  hydrau- 
lics. 

From  the  foregoing  short  but  imperfect  history,  it  ia  obvioua  that 
much  has  been  done  towards  perfecting  this  science.  It  ia  however 
certain,  that  much  yet  remains  to  be  accomplished  ;  and  although  we 
are  deeply  indebted  to  both  the  French  and  English  philosophers  for 
their  extensive  investigations  on  the  laws  of  capillary  attraction,  the 
descents  of  globes  in  fluids,  and  the  adhesion  of  fluids  to  metal  discs, 
the  phenomena  of  fluidity,  and  the  laws  which  govern  the  motion  and 
equilibrium  of  their  particles,  must  yet  remain  a'  problem  purely 
geometrical ;  and  as  we  possess  no  tangible  means  of  approximating 
to  the  solution  of  the  problem,  but  through  the  interventuHi  of  a  solid, 
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M  mu9t  content  eursehes,  in  like  manner,  with  the  imt>errect  fbr- 
mulae  deduced  from  esqieritnents  made  on  a  small  scale  on  the  fric- 
tion and  adhesion  of  water  in  pipes  and  conduits,  until  we  can  ascer- 
tain more  correctly  the  causes  of  the  retardations  of  riyers  as  they 
occur  in  nature. 

In  the  consideration  of  this  question^  I  propose  to  exarnine,  first, 
the  retardations  of  the  surfaces  of  solids  moviog  in  fltikfs  at  rest;  se- 
condly, the  retardations  of  Huids  over  solids;  and,  thirdly,  the  direct 
resistance  of  solids  revolving  In  fluids  at  rest 


To  illustrate  the  first  case,  I  caused  an  apparatus  to  be  construct- 
ed, of  which  Tig.  1  in  the  annexed  drawing  is  a  representation;  it 
comtsts  of  a  cylinder  of  wood  ten  fnches  and  three-quarters  in  diame- 
ter, and  twenty-four  inches  iong«  and  divided  into  eight  sections  of 
three  inches  in  eaeh,iind  fixed  upon  a  spindle  of  iron  about  fbur  feet 
ia  lentthi,  amd  oiie  ineh  and  a  quarter  thick.  The  apparatus  wia$  ac- 
curately turned  and  polished.  Upon  the  upper  part  of  the  spindle,  a 
small  cylinder,  or  pullejr,  six  inches  in  diameter  was  fixed,  and  a  fine 
flexible  silken  eerd,  eemmnnioattng  with  the  weight,  was  wound ;  the 
apparatus  was  then  fixed  in  an  iron  frame,  and  the  frame  let  into  a 
groove  in  two  upright  posts,  driven  into  the  bed  of  the  river  Thamesr 

Tba  otnect  of  tha  frame  was  to  allow  the  Cj^liader  to  slide  Up  fl^nd 
down  with  the  level  of  the  tide,  and  immerse  it  mdre  or  le^  acoOt^« 
Wf;  to  the  experiment  rcoulred  to  be  tried.  The  frittion  ef  ^he  ^h 
paratus,  or  the  time  that  the  weight  took  to  descend  in  the  atmo«(»HH1! 
was  first  noticed;  after  wfaibh  it  was  saccessively  immersed  in  the 
water  three,  six,  ni»e,  twelve,  fifteen,  eighteen,  tw^ty-on^,  and 
twenty-four  inches,  the  difference  of  time  showing  the  retardation  at« 
oording  la  the  annexed  taUe. 
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Experiments  on  the  friction  of  the  surface  of  a  cyliodery  tweoty-iear 
inches  long  and  ten  inches  three-quarters  diameter,  moving  in  air 
and  in  water. 

Table  I. 


■  ■II                   ' 

On 

Surfacti  in 

Water. 

• 

lit 

i  i.ri>   1 

i 

ki 

1 

ki  1 

iS 

No.  of  revolati 
of  cylinder  ftU 
the  whole  hei 
of  36  feet. 

h 

c  c 

1* 

velocity    of 
riphery  per  se 
in  water. 

It 

Velocity    of 
riphery  per  se 
insir^ 

1; 

In.  It 

>• 

scds. 

inches. 

scds. 

inches. 

scds. 

3 

15.00 

36,031 

5.00 

Renstance    in- 

6 

Sixteen  turns 

18.00 

30.017 

8.00  creased  by  surface 

9 

in  descending. 

35.00 

31.613 

15.00  with   slow  yeloci- 

^2    ) 

.      Periphery 
moires  thro* 

28.00 

19.367 

10 

54.033 

18.00  ties,  but  not  in  the 

15    ^ 

33.00 

16.885 

33.00  ratio   of  the  sui^ 

18 

540.32  inches. 

37.00 

14.603 

3r.00  feces. 

31 

40.00 

13.508 

30.00 

24 

55.00 

9.834 

45.00 

3 

9.00 

60.035 

4.00 

,6 

10.00 

54.033 

5.00 

9 

10.50 

51.459 

5.50 

13    , 

2         Ditto. 

10.50 

5^459 

5 

108.064 

5.50 

ly  influenced    by 

15 

10,50 

51.459 

5.50 

sur&ce    with    in- 

18 

10.50 

51.459 

5.50lcreaaed  velocUiea.! 

21 

• 

11.00 

49.120 

6.00 

34 

ll.OOl  49.120 

6.00 

On  Velocities  in  water. 

in.    1 

b. 

scds. 

inches. 

scds. 

indies. 

scds. 

34 

4 

8.0 

67.54 

3.45 

196.48 

5.15 

34 

8        Ditto. 

6.0 

90.053 

3.00 

370.16 

4.00 

Couldaotbethed. 

34    1 

6 

4.0 

135.08 

1.50 

360.21 

3.50 

34  ! 

{3 

3.5 

316.123 

Condusunu. 

1.  That  the.  frictioii  or  a4hcsi#n  of  water  against  the  surfaees  of 
solids  in  motion^  approximates  the  ratio  of  the  surftces  with  slow  ve- 
locities^ iMit  that  an  increase  of  aorfaoe  does  not  materialiy  affect  it 
with  increased  velocities. 

2.  That  with  ecjaal  surfaces  the  velocities- do  not  seem  to  ob- 
serve anj  fixed  ratio^  but  approximate  to  the  aquarea  of  the  resist-* 
ance. 

With  increased  velocities  the  index  of  the  power  was  fonod  to  be 
less  than  the  duplicate  ratio. 
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vn 


T«  exemplify  the  result  of  the  foregeing  *  coaclesioiie  in  a  diCiMreiit 
waj^-^e  cyliDder  was  removed^  and  circalar  discs  of  iroo,  ten  laches 
and  three-quarters  diameter,  and  one-eighth  of  an  inch  thick,,  accu- 
rately adjusted  to  the  spindle,  and  polished,  were  substituted,  as  'Fip;. 
2.  The  friction  of  the  apparatus  was  again  tried,  and  ioMnersed  m 
the  riTer  Thames  as  before. 

Tabw  II. 

Experiments  on  the  friction  in  water  of  circular  discs  ten  inches  and 
three-quarters  in  diameter  and  one-eighth  of  an  inch  thick,  revolv- 
ing with  the  planes  parallel  to  the  horizon,  and  six  inches  apart. 


5 

1 

1 

Height  fallen  of 
weight. 

^  s 

g'O 

Velocity  of  pe- 
riphery per  ae- 
eond. 

li 

•o  c 

,  Velocity  of  pe- 
riphery per  se- 
cond in  air. 

-1 

P  . 

lbs. 

Twenty-five 

acdfl. 

inches. 

(cds. 

inches. 

scds. 

1 

!eet,  mean  cir- 

10.00 

42.200 

8.00 

2 

cle  16.88 

5.00 

84.400 

3.00 

\ 

3 

would  move 

3.00 

140.660 

2 

211 

1.00 

4 

through  432 

3,00 

140.660 

1.00 

6  I'lnchea. 

3.00 

140.660 

1.00 

1 

15.00 

28,133 

13.00 

2 

6.50 

.64.923 

4.50 

2 

3 

4 

Ditto. 

4.50 
4.00 

93.770 
105.500 

2 

211 

2.00 

6 

4.00 

105.500 

200 

1 

17.00 

24.823 

15.00 

2 

7.00 

60.285 

5.00 

3. 

3 

Ditto. 

5.50 

7^,7^7 

3 

211 

3.50 

4 

4.00 

105.500 

2.00 

6 

3.00 

140.660 

1.0  0 

i 

33.00 

12.787 

31.00 

2 

17.0C 

24,823 

15.00 

4 

3 

Ditto. 

8.00 

52.75C 

2 

.    211 

6.00 

4 

6.0C 

64.92;!] 

I 

4.00 

6 

4.0C 

105.500 

2.00 

CkmdurionB. 

That  the  friction  or  adhesion  of  water  is  not  quite  as  the  surfaces 
with  slow  velocities,  being  in  the  ratio  of  one  to  three  i^istcad  of  one 
to  four,  but  diminishes  rapidlri  without  observing  any  ratio  in  in- 
creased velocities.*    Hence,  the  resistance  of  a  ship  or  vessel  moving 

*  The  experiments  of  the  Society  for  the  improvement  of  Naval  Aichitso* 
re  diow  a  decreaied  resistance  with  inccessea  vdociticf* 
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tbroigh  the  wtter,  witii  an  vwnigb  or  higher  nte  <vr  ?«locitTf  ferlns 
M  iDcoDBideraKle  portion  of  the  reMstaiiee  reoaUiog  from  the  dioplact* 
raeot  of  the  fluWI,  ami  that  the  brightnesa  obaerred  on  the  copper  of 
ahipt  after  a  Toyare,  may  be  owing  to  other  cauaea  than  the  fiictioA 
of  the  water  aimpTj* 

An  experiment  was  made  to  ascertain  the  comparative  resistance 
of  a  pipe  revolying  in  water^  and  with  wkter  running  through  a  pipe; 
when  the  resistance  was  found  to  be  as  the  surfaces  in  slow  yeloci- 
ties,  but  to  diminish  j|;reatl7y  as  before  in  high  velocities^  without  ob- 
serving any  fixed  ratio. 

The  above  conclusions  are  in  contradiction  of  those  of  Coulomb^ 
who  did  not  filled  that  prespRire  augmented  the  cesistancet  but  states 
that  the  resistance  Is  greater  when  the  immersion  is  partial. 

This a|)paratu8  being  applicable  to  flaids  geaerallj,  advantage  was 
taken  of  it  to  ascertain  the  direct  resiatance  of  solids  to  fluids,*  by 
causing  plates  and  globes  to  revolve  in  them,  with  their  planes  per- 
pendicular to  the  plane  of  the  horizon,  (see  Fig.3.) 

As  the  resistance  of  solids  in  fluids  does  not  form  the  object  of  this 
paper,  it  will  be  necessary  to  introduce  many  detailed  observations 
on  the  subject  of  these  experiments  at  present,  connected  as  they  are 
with  another  branch  of  hydrodynanics.  But  as  it  is  important  to 
show  the  relation  sobsisting  between  the  resistancta  of  cohesion  and 
impulsci  I  have  ventured  to  detail  the  foUowrng  experiments. 

tabjle  m. 

Experiments  .on  the  rotations  of  iron  discs  and  woodien  balls  moving 
in  air,  with  tiieir  planes  perpendicular  to  the  plane  of  the  horizon. 


•8 

1 

3 

1 

Time  in  descending. 

ill 

in 

Si 

Ibi. 

2 

4 

9 

16 

20 

The  spindle  made 
15.^  tunifl  in  falling 
35  feet.    Mean  circle 
^.83.  Would    move 
through  6  8.67  feet. 

seds. 

10.00 
6.00 
4.50 
3.00 
8.50 

feet 
6.867 
11.445 
15.261 
22.891 
37.469 

scdn. 
10.00 
7.00 
4.50 
3.25 
3.00 

feet 

6.867 

9.810 

15.261 

21.130 

22.891 

scdi. 
23 
13 

8 

7 

6 

feet 

2.984 
5.282 
8.584 
9.810 
11.445 

*  In  this  case,  tbe  numbei'  of  partieles  Btraok  will  be  'dMnmUhed  hi  tlie  rtitio 
of  the  radius  to  the  sine  of  inclination$  whcMfoire  the  resiaUnoe  will  bediiM- 
mshed  la  a  duplicate  ratio  of  the  radius  to  the  sine  of  inclination.  Bat  as  the 
sines  of  inclination  of  the  two  pUtes  are  equal,  the  ceststances  will  be  ^eq^iia- 
iMir  ia«e  ii«fe  of  one  plate  (moving  perpen*ttilarty  to  its  plane)  into  the  dur 
pbcate  mtlo  of  the  yeloelty  tt\u  motion,  and  the  densffy  of  the  HM. 
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1.  That  the  resistances  are  as  the  squares  of  the  velocity. 
%•  That  the  comparative  resfstances  between  discs  and  globes  are 
as  two  to  one  nearlj. 

Table  IV. 

BsperioMota  mi  the  resistaiice  of  iron  jliscs  and  wooden  glohea  re« 
•    volvii^  io  wafer. 


p56 


% 

bp 
*S 


The  spindle 
15^  tims  in  linUiag 
25  feet.  Mean  circle 
51.83  would  moTe 
throu|;b  834^19  inch- 
or6&67feet. 


64  e«, 


T 


ime  in  clescen 


•2S 


■CdSr 

d3 
54 

43 
40 
SO 
14 


i 


feet 
1.09 
1.27 
1.59 
1.71 
2.28 
4.90 


m 

Sis 


S3 
48 
40 
35 
28 
15 


|8 


feet. 

1.29 
1.43 
1.71 
1.96 
2.45 
4.57 


ci'Pg-' 


iodt. 


15.00 
14.00 
10.50 
9.50 
8.00 
5.00 


i 


feet. 
4.57 
4.90 
6.59 
7.22 
8.58 
13.73 


ConchmoM. 
1.  That  the  resistances  are  the  square  of  the  velocity. 
'  SL  That  the  mean  resistances  of  circular  discs,  square  plates,  and 
globea  in  air,  are  as  the  numbers  25,180, 22.010, 10.627;  and  in  wa- 
ter, 1.18,  1.56,  0.755;  consequently  the  proportional  resistances  of 
air  to  water,  with 

Cirealar  discs,  is  as  1  to  21.5 
Plates  and  fans,  1  to  16.2 
Wooden  baits,  1  to    2.2 

iVole.*— A  portion  of  the  square  fans,  represented  in  Fig.  3,  and 
equal  to  one-fourth  of  the  area  of  each  fan,  was  cut  oflr#vhen  the  re- 
sistance was  found  to  be  the  same  as  with  the  square  fans. 

Experimenta  on  the  quantities  of  water  discharged  by  orifices  and 
tubes  of  diflferent  diameters  and  lengths,  and  at  different  altitudes. 
The  phenomena  incident  to  spouting  fluids  are, 
First,  The  inequality  observed  in  the  velocity  of  the  particles  com- 
prised in  every  horizontal  section  parallel  to  the  orifice. 

Secondly,  The  contraction  of  the  fluid  vein  beyond  the  orifice,  and 
consequent  diminution  of  discharge  as  compareJ  with  theory. 

Thirdly,  The  inversion  and  changes  in  the  sections  of  the  fluid 
rein  at  different  distances  from  the  orifices* 

All  these  phenomena  have  been  noticed  and  recorded  by  yarious 
writers,  and  formulae  adapted  to  the  different  circumstances  of  the 
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expenditore  hare  been  pyeo*  Bai  neidier  Bossut  or  Du  Btttt,  (the 
most  accurate  of  writers,)  have  recorded  a  coDtinapas  and  sjstemattc 
series  of  experimeats  upon  the  comparative  expenditure  of  orifices 
and  tubes  under  the  circumstances  of  area,  altitude,  and  length. 

The  aoparatus  with  which  these  experiments  were  performed,  con* 
sisted  of  a  wooden  cistern  very  accurately  made,  two  feet  square  in- 
side, and  four  feet  four  inches  in  height.  The  water  was  kept  at  a 
constant  altitude  by  a  regulating  cock;  and  a  float,  having  an  index 
attached  to  it,  enabled  the  observer  to  ascertain  the  exact  height  at 
which  the  water  stood  in  the  cistern  above  the  centre  of  the  orifice. 

The  orifices  were  accurately  made  by  Dollond  in  brass  plates  one- 
sixtieth  of  an  inch  in  thickness.  The  plates  were  accurately  adjust- 
ed to  a  hole  in  the  side  of  the  cistern,  and  closed  by  a  valve  of  brass 
ground  to  each  of  the  plates.  The  valve  was  opened  by  a  lever,  and 
we  time  noted  by  chronometers. 

The  diameters  of  the  tubes,  from  having  been  drawn  on  mandrils, 
were  as  accurate  as  possible;  their  diameters  at  the  extremities  were 
carefully  enlarged,  to  prevent  any  wire  edges  from  diminishing  their 
sections;  and  one  extremity  of  the  tube  being  inserted  into  a  block 
of  hard  wood  fastened  to  the  cistern,  and  the  other  stopped  by  aval  ve, 
the  experiments  were  recorded  as  before. 


Circular  orifice  made  in  a  brass  plate  1  in.  diameter,  Jsr-  in.  thiclL.! 


feet. 

4 
3 
3 

1 


Bcdfl. 
19.50 
31 
36 
.^6 


If  i 


seconds. 
11.4 
13.3 
16.1 
33.8 


1 ;  .584 
1  t.638 
If. 619 

1;.633 


i 
£ 

i 


Not  accurately  measured. 


Circular  orifice  in  a  brass  plate  j  in.  diameter,  ^  in.  thick. 


n 


33 
37 
44 
63 


30.3 
33.4 
38.7 
40.6 


1;.614 
1 1.653 
15.652 
1;.644 


At  six-tenths  of  an  inch 
from  the  orifice,  the  di> 
ameter  had  contracted  to 
0.685  of  an  inch. 


Circular  orifice  in  a  brass  plate  ^  in.  diameter,  ^^  in.  thick. 


73 

83 

104 

144 


45.7 
52.8 
64.6 
91.4 


1 5 .626 
li.633 
I  ;  .621 
1;.631 


At  half  an  inch  beyond  tbe 
orifice,  the  diameter  con- 
tracted to  0.37  of  an  inch. 


Circular  onfice  in  a  brass  plate  i  in.  diametdt,  ^^  in  thick. 


276 
320 
396 
545 


182.9 
211.3 
358.6 
365.7 


1  ;  .662 
1  {.660 
1;.653 
1«.671 


At  i  in.  beyond  the  orifice, 
the  diameter  contracted 
to  one-twentieth  inch  less 
than  the  orifice. 


N.  B.  Each  result  shows  the  mean  of  four  experiments. 
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The  phenomena  relative  to  the  form  and  direction  of  Tehis  of 
spouting  floids,  and  the  remarkable  inversion  of  the  flaid  veins  at 
certain  distances  from  their  orifices,  hare  been  so  fully  noticed  In 
«<  Experiences  sur  la  Forme  et  sur  la  Direction  des  Veins  et  des 
Courans  d'Eau;  par  George  Bidone;  Turin,  1829,"  that  it  is  unne- 
cessary to  state  further,  than  that  they  have  been  completely  corro- 
borated  in  the  foregoing  experiments. 

[¥•  BB  covrnnrBB.] 


On  ike  ddermnation  cfiht  fhkkne$$  of  $oHd  Substancety  noi  aiher- 
wiit  measurable,  by  Magnetic  Dematiom.    By  the  Rev.  Williak 

SC0RBSBY,F.   R.  S. 

In  the  first  part  of  this  paper,  the  author  states  the  results  of  a 
series  of  experiments  undertaken  by  him  with  the  view  of  ascertain 
ing  whether  all  bodies  are  equally  and  uniformly  permeable  to  the 
magnetic  influence.  Oat  of  a  great  number  of  substances  not  ferru- 
ginous, but  of  various  qualities,  thickness,  and  solidity,  which  were 
subjected  to  trial,  no  instance  occurred  of  their  offering  any  percep- 
tible obstruction  to  the  action  of  a  magneton  a  compass,  when  inter- 
posed between  them.  No  interruption  to  this  action  occurred,  even 
when  the  intervening  bodies  were  iron  ores,  of  which  several  were 
tried,  excepting  in  one  or  two  cases  in  which  the  ore  was  found  to  be 
itself  magnetic.  Hence,  the  author  was  led  to  conceive,  that  an  accu- 
rate estimation  of  the  magnetic  influence  transmitted  through  solid 
substances^  might  afford  an  excellent  mode  of  ascertaining  the  thick- 
ness of  such  substances  which  might  not  be  otherwise  determinable. 

In  order  to  judge  of  the  degree  of  accuracy  with  which  this  might 
be  accomplished,  he  instituted  various  sets  of  experiments;  first, 
placing  the  magnet  in  a  line  pointing  to  the  centre  of  the  compass, 
and  on  a  level  with  it,  in  the  east  and  west  magnetic  direction ;  and 
secondly,  in  positions  more  or  less  oblique  to  this  direction.  He 
found  reason  to  conclude  from  these  trials,  that  the  degree  of  accu- 
racy attainable  by  this  method  was  such  as  to  render  it  highly  ad- 
vantageous in  mining  operations.  Thus  the  thickness  of  a  mass  of 
freestone  rock  on  the  Liverpool  and  Manchester  rail -way,  three  feet 
two  tnohes  in  thickness,  was  determined  by  this  method  to  within  the 
eighth  of  an  inch  of  its  actual  measurement,  exhibiting  an  error  of  only 
one  S34tii  part  of  the  whole. 

Many  experiments  were  made  to  determine  the  effect  which  the 
form,  oiniensions,  quality,  and  number  of  magnets  have  on  the  extent 
«f  their  directive  influence  on  the  compass.  It  was  found  that  little, 
if  any  augmentation  of  power  resnits  from  increasing  the  thickness 
of  the  magnet;  but  that,  with  magneto  of  similar  form,  the  directive 
forces  are  nearly  in  the  direct  ratio  of  their  lengths.  The  author  gives 
the  results  of  an  extensive  series  of  experiments  on  the  combined  in* 
fluenoe  of  several  magnets,  arranged,  either  in  contact  or  in  jttxta- 
poittioo,  in  a  great  variety  of  ways.     The  contact  of  dissimilar  poles 
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was  in  all  cases  proiluctire  of  an  increaset  and  that  of  similar  poles 
of  a  diminution  of  efiicieiicj. 

In  the  second  part  of  this  paper  the  author  enters  into  an  investi- 
g;ation  of  the  law  of  the  magnetic  directive  power,  with  reference  to 
distance;  in  which  he  finds  it  convenient  to  estimate  all  distances  in 
multiples  of  the  length  of  the  magnet  employed,  or,  more  correctly, 
of  the  interval  between  its  two  poles.  From  the  established  law  of 
magnetic  force,  namelj,  that  it  is  in  the  inverse  duplicate  ratio  of 
the  distance,  the  author  deduces  formula  for  estimating  the  directive 
power  of  a  magnet  on  a  compass  at  different  distances.  The  com- 
bined action  of  four  magnets,  on  a  compass  of  Captain  Kater's  con- 
structioD,  which  was  five  inches  in  diameter,  will  afford  a  tolerably 
accurate  measurement  of  the  thickness  of  any  solid  intervening  sul^- 
stance,  when  about  forty  feet  thick;  but  even  at  the  distance  of  eighty- 
two  feet  the  deviation  produced  by  the  magnet  will  be  two  minutes 
of  a  degree,  and  therefore  still  very  appreciable.  But  the  sensibility 
tf  the  compass  to  the  magnetic  ionuence  might  be  much  further  in- 
Creased,  by  the  application  of  a  small  directing  magnet,  placed  in  such 
a  situation  as  to  neutralize  the  greater  part  of  the  directive  influence 
of  the  earth.  By  this  means  the  author  obtained  a  deviation  in  the 
compass  of  about  5',  at  a  distance  of  61  feet,  which  extended  througli 
a  variety  of  solid  materials,  including  soil,  stones,  and  brickwork. 

In  the  third  part  of  this  paper  the  author  treats  of  the  practical  ap- 
plication of  the  magnetical  influence  in  engineering,  in  tunneling,  and 
in  mining,  for  determining  the  thickness  of  solid  masses  in  different 
situations  where  circumstances  preclude  the  possibility  of  direct 
measurement.  He  adduces  a  variety  of  instances  in  wnich  the  in- 
formation thus  obtained  would  prove  of  the  greatest  value,  in  direct- 
ing the  operations  in  progress,  or  determining  those  to  be  undertaken, 
and  frequently  in  preventing  the  occurrence  of  accidents  which  the 
want  of  such  knowledge  may  occasion.  He  concludes  with  a  state- 
ment and  explanation  of  various  practical  directions  for  the  employ- 
ment of  the  method  recommended. 

[TVoiu.  Sayal  Society.  Phil.  Mag. 


Mamtfacture  of  Vmegarfrom  Chram.  By  Monsieur  Dubrunfaut. 

Thk  grain  employed  in  this  manufacture  is  a  mixture  of  one  (MU-t 
malt  with  four  parts  rye;  ground  in  the  same  manner  as  for  brewing 
or  distillation.  Rye  is  pre^rred  to  malt,  because  it  more  easily  turns 
acid. 

In  this  state  the  corn  is  macerated  in  about  six  or  eight  times  its 
weight  of  water,  as  in  a  distilline  process.  The  soaking)  fermenta- 
tion, &c.  is  all  conducted  as  in  the  making  of  alcohol.  In  fact,  the 
result  of  this  first  stage  of  the  operation  is  to  make  a  wine. 

When  the  fermentation  has  subsided,  which  takes  place  in  the 
course  of  a  few  days,  the  alcoholized  mass  is  divided  into  two  por- 
tions, the  liquid  from  the  compact  residuum ;  which  latter  is  placed  in 
a  vessel  to  undei^go  distillation, the  draining  of  this  distillation  is  added 
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to  the  clear  liquid,  and  paasea  into  a  heated  chamber  to  undergo  the 
acetous  feroientatioa. 

The  heated  chamber  contains  barrels  placed  upon  their  sides  and 
on  tressels.  These  barrels  are  half,  or  three-fourths,  filled  with  li<iuid. 
To  set  the  whole  in  action  one-fourth  or  one-fifth  of  their  capacity  is 
supplied  bj  Tinegar  prepared  in  the  ordinary  manner,  together  with 
the  membraneous  substance  which  is  formed  in  the  barrels  where  the 
vinegar  is  preserved.  This  being  done,  the  barrels  are  filled  to  the 
half,  or  two-thirds,  with  the  above  mentioned  clear  decoction. 

The  room  in  which  the  vessels  are  placed  should  be  kept  at  a  con- 
stant temperature  of  from  30°  to  35°  of  Reaumur.  Every  day  the 
liquid  iscfrawnoflffrom  each  vessel,  and  poured*upon  the  others.  To 
accomplish  this  an  empty  cask  is  used  to  receive  the  contents  of  the 
first  barrel;  this  receives  the  contents  of  the  second,  and  so  on  in 
succession.  'This  operation,  by  agitating  and  airing  the  liquid,  far 
vours  the  production  of  the  vinegar,  and  it  should  be  repeated  many 
times  a  day. 

By  the  above  process  the  vinegar  is  fully  developed  at  the  end  of  a 
month  or  six  weeks.  If  the  whole  operation  have  been  well  conduct- 
ed, the  half  of  the  vinegar  contained  in  each  vessel  is  drawn  off  into 
small  casks,  placed  in  a  cool  chamber,  where  the  clarifying  is  per- 
formed. 

The  space  produced  in  each  cask  by  this  reduction,  is  filled  by  the 
alcoholized  licjuia,  equal  to  the  volume  of  vinegar  that  has  been 
drawn  off. 

The  clarification  is  effected  with  beech  shavinn,  which  possess  an 
astringent  quality.  {Agrietut.  Manufaciurier. 


On  the  Thermostat  or  Heat  Oovemoff  a  ielf-acting physical  apparatui 
,   for  regulating  Temperature.  Constructed  by  Andkw  Uae,  M.  D. 
F.R.S. 

The  principle  of  the  instrument  here  described  is  the  unequal  ex- 
pansion of  different  metals  by  heat.  A  bar  of  zinc,  alloyed  with  four 
or  five  per  cent,  of  copper,  and  one  of  tin,  about  an  inch  in  breadth, 
one  quarter  of  an  inch  thick,  and  two  feet  long,  is  firmly  and  closely 
riveted  alons  its  face  to  the  face  of  a  similar  oar  of  steel  about  one- 
third  in  thickness.  The  product  of  the  rigidity  and  strength  should 
be  nearly  the  same,  so  that  the  texture  of  each  may  pretty  equally  re- 
sist the  strains  of  flexure.  Twelve  such  compound  bars  are  united  in 
pairs  by  a  hinge  joint  at  each  of  their  ends;  having  the  zinc  or  allov 
bars  fronting  one  -another.  At  ordinary  temperatures  these  bars  will 
be  parallel,  and  nearly  in  contact;  but  when  heated,  they  bend  out- 
wards, receding  from  each  other  at  their  middle  parts,  like  two  bows 
tied  together  at  their  ends.  When  a  more  considerable  expansion  is 
wanted,  a  series  of  such  bars  is  laid  one  over  the  other.  The  move- 
ment thus  resulting  is  applied  by  the  author  in  various  ways  to  regu- 
late the  opening  of  dampers,  letting  in  either  cold  air  or  cold  water, 
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or  doiiiig  the  draogbt  of  a  firo-pltec)  as  tlie  oaie  tnaj  bet  He  pitH 
poses  itsemplojment  to  regulate  the  safety  ▼aWes  of  steam  boilers^as 
working  with  more  certaint j  than  the  common  expedients. 

[Trana.  Royol  Society.  PhiL  Mag. 

Note  by  the  Editor. — ^The  foregoine  appears  to  be  identical  with  the 
method  of  regulating  heat  for  which  L.\V.  Wright  obtained  a  patent 
in  August  last.  This  similaritj  was  referred  to  in  noticing  that 
patent.    See  pages  130»  131. 

Poisoning  by  the  {Sebadc)  Acid  of  Goose  Grease. 

On  the  2nd  of  April,  1829»  Dr.  Seidler  was  called  to  attend  MM. 
H  ■  f  and  their  children.  On  his  arriTal  he  found  the  two  brothers 
U— — ^t  one  aged  thirtj-one,  the  second  twenty-eight  years,  and  the 
two  children  of  the  first,  one  a  girl  »t.  four,  the  other  a  boy  st.  two 
and  a  half, all  presenting  the  following  symptoms,*— cold  sweat,  anxte* 
ty,  vertiao,  aeneral  paleness,  and  prostration  of  strength,  eyes  sunken 
and  pupils  ditatedi  ourningpain  wasfeltin  thelower  part  of  thebelij, 
increased  by  pressure;  violent  Tomiting,  succeeded  by  ardent  thirst, 
for  which  the  patients  had  drunk  large  quantities  of  milk,  which  was 
thrown  up  without  producing  any  effect;  tongue  dry;  involuntary  dis- 
charge of  urine  and  fasces.  ^ 

The  eldest  brother  was  insensible  for  six  minutes$.his  respiration 
was  scarcely  visible,  his  pulse  imperceptible,  and  the  heart's  action 
etceedinglv  weak.  The  second  brother  had  vomited  blood  several 
times,  but  he  experienced  less  abdominal  pain  than  the  other.  In  the 
little  boy  the  globes  of  the  eyes  were  turned  upwards,  the  lips  livid, 
and  the  pulse  scarcely  sensible.  Lastly,  the  symptoms  in  the  little 
,  girl  were  the  mildest  of  all.  M.  Seidler  suspected  at  once  that  these 
'  accidents  were  occasioned  by  the  use  of  a  certain  quantity  of  goose 
grease,  which  had  been  employed  in  the  preparation  of  some  meat,  of 
which  the  four  patients  had  eaten  shortly  before  the  symptoms  beganl 
An  emulsion,  containing  hvoscyamus,  was  prescribed,  and  on  the  9th 
of  April  all  had  recovered. 

The  vomited  matters  were  subjected  to  chemical  analysis:  they 
were  strongly  acid,  but  contained  no  metallic  poison :  but  the  follow- 
iofi;  facts  induced  Dr.  Seidler  to  attribute  the  illness  to  the  effect  of 
^bacic  acid.  The  lady  of  the  house  had  made  use  of  goose  grease 
to  dress  some  veal,  and  all  the  persons  who  partook  of  the  dish  fell 

Suickly  sick.     The  lady  herself,  who  had  barelv  tasted  it,  felt  it  so 
isagreeable  that  she  took  no  more.    None  of  tne  grease  which  was 
suspected  to  have  caused  the  accident,  remained  for  examination,  the 

Sot  which  contained  it  having  been  entirely  emptied  and  cleaned  out; 
nt  on  examining^  the  same  kind  of  grease  contained  in  three  other 
pots,  it  was  found  to  exhale  a  strong  repulsive  odour,  and  it  reddened 
strongly  blue  paper  tinged  by  turnsole.  Three  ounces  of  this  grease 
were  given  to  a  vigorous,  well-formed  dog:  an  hour  after  his  ex- 
tremities became  vioTentlv  convulsed;  he  cried  piteously,  he  refused 
to  eat,  his  eyes  were  suffused,  pupils  dilated,  skin  cold,  and  arterial 
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tmlfftlioii  gcarcelj  perceptible.    In  thia  state  he  continued  for  thirty 
nours,  after  which  ne  slowly  recovered.  \Hxfdand?%  JournaL 


Method  of  Marking  lAnm. 

The  necessity  of  marking  the  linen  of  hospitals,  &c.  in  a  perfect 
and  durable  manner,  so  as  to  resist  the  action  of  alkalies,  soap,  &c. 
is  so  important  as  to  have  induced  M.  Henry  to  examine  the  methods 
in  use,  and  endeavour  to  replace  them  by  a  better.  The  sulphate  and 
muriate  of  manganese,  the  sulphate  and  acetate  of  iron,  nitrate  of  sil- 
ver, acetate  of  alumine  and  iron,  and  acetate  of  lead,  mixed  with  gum 
or  indigcs  or  ink,  have  been  used  for  the  purpose;  but  all  either  require 
previous  or  subsequent  operations  of  some  nicety,  as  immersion  in  car- 
bonated alkalies  or  hydro-sulphurets,  or  else  such  degree  of  care  as 
to  be  inexpedient  in  the  hands  of  the  women  or  persons  to  whom  the 
duty  generally  devolves. 

The  following  is  the  process  which  M.  Henry  ultimately  recom* 
mends  as  the  very  best.  Take  one  part,  bj  weight,  of  iron  filings, 
and  three  parts  of  vinegar,  or  acetic  acid  of  s.  g.  1056.  Mix  the  filings 
with  half  the  vinegar,  and  agitate  it  continually.  As  it  thickens,  add 
the  rest  of  the  vinegar,  and  also  one  part  of  water.  Then  apply  heat 
to  assist  the  action,  and  when  all  the  iron  is  dissolved,  add  three  parts 
of  sulphate  of  iron,  and  one  part  of  gum  arabic  previously  dissolved 
In  four  parts  of  water.  These  are  to  be  mixed  well  at  a  gentle  heat, 
and  will  yield  twelve  parts  of  the  preparation. 

When  to  be  used,  the  linen  is  to  be  spread  on  a  table,  and  the  pre« 
paration  applied  by  means  of  a  hair  brush,  and  stencil  plates  of  cop- 
per.—Jot/r.  de  Pharm.  1831,  p.  388. 


New  applications  of  Artificial  Ultramarine. 

It  is  well  known  that  a  few  years  since  M.  Guimet  discovered  a 
process  of  manufacturing  ultramarine  from  its  proximate  elements, 
and  without  the  use  of  lapis  lazuli.  He  has  latterly  described  a  great 
extension  of  this,  his  manufacture,  in  a  letter  to  M.  Gay  Lussacf  A 
fiaper  manufacturer  wished  to  apply  this  ultramarine  in  place  of  smalt 
to  the  colouration  of  his  papers,  and  was,  in  consequence,  supplied 
with  a  sufficient  quantity  to  make  a  lai^e  experiment  The  latter 
paper  made  had  as  good  a  tint  as  that  coloured  with  smalt,  and  wu 
more  unifonn*  but  it  was  found  that,  in  producing  this  effect,  the  one 
pound  of  ultramarine,  because  of  its  extreme  division  and  intense 
fu-  "5U^??  **  effectual  as  ten  pounds  of  the  finest  smalts.  After 
this,  SOO  lbs.  of  ultramarine  were  sold  to  the  paper  inaken  of  Lyons 
at  the  price  of  twenty  francs^per  pound,  and  proved  to  be  more  eco- 
i^omical  than  smalt.  In  consequence,  M.  Guimet  has  very  much 
extended  his  manufactory,  and  is  able  in  sell  ultramarine  for  these 
uses  at  the  price  of  sixteen  francs  per  pound. 

The  ultramarine  for  painters  requires  a  particular  purification,  as 
well  as  careful  selection  from  ail  tiiat  is  manufoctured.    The  pnoe 
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for  the  finest  quality  is  sixtj  francs  the  pound.    The  second  qvalitj 
is  twentj  francs  the  pound. 

Besides  its  use  in  paper  making,  the  manufacturers  of  calicoes, 
muslins,  &c.  &c.  are  beginning  to  use  it,  and  M.  Guimet  expresses 
a  hope,  that  shortly  France  will  be  entirelj  independent  of  other 
countries  for  the  blues  required  for  these  uses. 

[j^nn.  de  CAtmte,  xlvi.  451. 


•^  machine  for  drilling  Cast  Iron^  used  in  the  manufactory  ij^Monsieur 

Calla. 

This  machine  which  acts  upon  the  principle  of  the  stock  and  bit,  ia 
simple  and  solid,  being  composed  entirelj  of  iron.  It  works  with  as 
much  recolaritj  as  promptitude. 

The  block  to  be  perforated,  being  firrolj  fixed  upon  a  solid  plank, 
the  drill  is  brought  down  upon  it.  The  operation  consists  in  turning  a 
flj,  which  plajrs  upon  a  roller,  a  cord  from  which  is  fastened  to  the 
lever  which  brings  down  the  drill.  The  moving  power  being  acted 
upon,  the  tool  turns  with  considerable  rapiditj;  but  as  the  weight  of 
the  apparatus  would  not  be  of  itself  sufficient  to  urge  it  forward  in 
proportion  to  the  progress  of  the  drill,  the  flj  is  kept  constantly  turn- 
ing. 

\Vhen  the^bole  is  perforated  the  tool  is  withdrawn  by  raising  the 
apparatus,  which  preserves  its  vertical  position,  whatever  may  ^  the 
degree  of  elevation  or  depression  of  the  lever  to  which  it  is  suspend- 
ed. \^Rep.  Pat,  Inv, 


Resistance  oppoeed  to  Water  moving  in  Pipes. 

Notwithstanding  the  endeavours  made  to  deduce  formula  from 
experiments  on  the  passage  of  water  through  tubes,  so  as  to  assist 
and  guide  the  engineer  in  tajring  down  pipes  to  supply  manufacto- 
ries or  towns, yet  frequent  mistakes  have  occurred:  thus  at  Paris,  at 
the  Fountaine  dee  Innoceniy  only  two-thirds  of  the  water  calculated 
npon  were  obtained  ^  whilst  in  Une  faubourg  St.  Victor^  only  the  half 
or  that  expected  issued  from  the  pipes.  These  differences  appear  to 
result  from  experiments  made  on  too  small  a  scale,  or  with  apertures 
disproportionate  to  the  areas  of  the  tubes;  for  the  results  of  practice 
come  sufficiently  near  to  the  formula  of  MM.  Prony  and  Eytelwein, 
when  the  velocity  of  motion  in  a  pipe  was  small  in  consequence  of  a 
contracted  aperture  made  in  a  plate  of  metal  being  used.  When  the 
contracting  plate  was  altogether  removed,  then  the  product  in  water 
was  a  fourth  or  third  less  wan  that  given  by  the  formula;  from  which 
M*  D'Aubuisson  concludes  that  the  resistance  increases  with  the  ve- 
locity in  a  greater  ratio  than  that  given  to  it  in  the  calculations; 
where  it  is  supposed  to  increase  proportionally a^  +  mv^m  being 
nearly  equal  to  0.055,  and  v  representing  the  mean  velocity. 

In  consequence  of  the  arrangement  and  state  of  the  water  pipes  at 
Toulouse,  some  large  and  accurate  experiments  have  been  made 
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tiiere  by  MM.  Cagtel  and  D'Aabuisson,  the  systems  of  pipes  of  4  J 
inches  and  10.63  inches  in  diameter,  and  1434  and  1986  feet  in 
length.  In  these  experiments  the  quantity  of  water  passed  and  the 
pressure  were  Taried;  the  results  were  noted  add  also  calculated  t^ 
the  formula,  so  as  to  deduce  the  loss  of  pressure  due  to  the  resist- 
ance of  the  pipes;  that,  by  calculation,  came  out  27.,  25.,  32.7,  and 
31.7  per  cent,  below  the  result  of  experiment.  As  the  two  latter 
were  the  principal  experiments,  it  is  concluded  that,  generalljr,  cal- 
culation gives  the  resistance  nearlj  one-third  less  than  what  is  ob- 
tained by  actual  and  careful  practice.*— ./fnn.  de  Chimie. 


Machine  for  Cutting  Veneering  Wood  into  thin  sheets,  and  of  every 

length. 

This  machine,  employed  in  Russia,  possesses  this  peculiarity;  that 
instead  of  cutting  the  wood  from  the  flat  and  thick  surface,  it  carries 
off  from  its  circumference  a  continuous  shaving;  the  result  of  which 
is^  that  leaves  of  an  indefinite  length  are  produced,  agreeably  veined 
and  knotted. 

The  construction  is  simple,  combining  the  advantage  of  cutting 
the  precious  woods  without  waste,  and  very  rapidly,  to  an  extraor- 
nary  extent,  and  so  thin  that  the^  have  been  employed  for  the  cover- 
ing of  books,  and  for  lithographic  and  other  engraving.  One  hun- . 
dred  feet  in  length  of  veneering  may  be  cut  in  the  space  of  three 
minutes. 

They  begin  by  placing  the  timber  from  which  the  leaf  is  to  be  cut, 
upon  a  square  axle;  when  it  is  revolved  and  made  circular  with  a 
turner's  gouge.  The  blade  of  a  plane  of  highly  tempered  steel,  and 
rather  longer  than  the  cylinder,  is  fixed  at  the  extremity  of  a  frame 
six  or  seven  feet  in  length,  in  such  a  manner  as  to  exert  a  constant 
pressure  upon  the  cylinder,  and  pare  off  a  sheet  of  an  equal  thick- 
ness, which  folds  upon  another  cylinder  like  a  roll  of  linen.  The 
frame  to  which  the  blade  is  attached,  is  moveable  at  its  lower  ex- 
tremitj,  and  as  it  is  charged,  it  depresses  in  proportion  as  the  mass 
diminishes  in  substance.  That  this  depression  may  be  progressive 
and  perfectly  regular,  the  inventor  has  appended  a  regulator  to  the 
machine,  consisting  of  a  flat  brass  plate,  preserved  in  an  inclined  po- 
sition, upon  which  the  frame  descends  as  the  regulator  itself  is  ad- 
vanced. The  motion  is  communicated  to  the  cylinder  by  means  of 
several  cog  wheels,  which  are  turned  by  a  crank.  [i6. 


Improvement  in  the  mode  of  making  Paper  for  Writing,  Printing, 
■  and  Wrapping  from  Wood. 

Thb  wood  is  reduced  to  shavings  of  the  ordinary  jack-plane  shav- 
ing size,  so  as  to  be  rendered  nearTy  of  the  same  size:  these  are  then 
placed  in  a  cistern  or  boiler,  sufficiently  large,  and  covered  with 
water  which  is  raised  to  the  boiling  point  of  heat.    To  every  one 
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hvndred  poQiMls  of  the  wood  to  reduced,  from  twelve  to  eighteen 
pottnds  or  alkali,  either  vegetable  or  mineral,  are  put,  in  proportion 
to  its  qoakitj  for  strength.  If  salts  are  used,  they  should  be  reduc- 
ed before  thej  are  placed  on  the  wood*  Thej  maj,  however,  be  put 
in  with  the  water  and  wood  before  reduction,  but  the  first  method  is 
the  most  preferable*  Should  linie  be  used,  there  must  be  a  sufficient 
nuantitj  in  all  cases  to  equal  twelve  pounds  of  pure  black  salts. 
One  hundred  pounds  of  wood  will,  if  well  attended  to,  make  from 
five  to  seven  reams  of  paper.  {New  Monthhi  Mag. 
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Thermometer. 
Maximum  height  during  the  month,  73.  on  25th. 
Minimum  do.  11.  oa  18th. 

do.        .       .        42.07    .       . 


Barometer. 
90.30  on  lit 

S9.50  on5tb,eth,13tband  17th. 
SO.Itt 
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Rniher  remarks  on  the  tq>plic(Uian  qf  water  vpan  tdheeUi  udth  rtfer^ 
enee  to  a  commtmicaiion  under  the  rignatwe  qfCin  the  last  num- 
ber.    By  Jambs  P.  Espt. 

TO  mm  coKxrma  ov  wbuoatxov  oy  tkb  feahblxh  un'rrfu'fi. 

GENTLEMENy-^In  the  preceding  number  of  this  Joarnal,  I  find  sn 
article  signed  C.,  containing^  among  other  things,  the  following  state- 
ment. *^  Mn  Espj  arrires  at  (what  I  conceive  to  be)  the  erroneous 
conclusion  that  water  let  on  to  a  wheel  at  a  less  Telocity  than  tbat  of 
the  wheel  itself,  will  give  a  maximum  effect ''    ^ 

I  am  much  obliged  to  C.  for  turning  mj  attention  to  6iis  subject 
ijgain,  particularlj  as  I  now  believe  with  C.  that  my  conclasion  on 
this  point  was  an  erroneous  one. 

The  question  under  discnssion  is,  what  power  is  lost  at  the  Fafr 
Mount  water  works  bj  letting  the  water  on  the  wheel  nnder  a  one 
foot  head  at  an  angle  of  fort  j-lv^tTegrees  with  the  tangent,  the  whed 
morine  with  a  velocity  of  twdve  feet  per  second? 

In  the  paper  which  G.  criticises  I  had  endeavoured  to  show  that 
more  power  was  gained  by  letting  the  water  on  the  wheel  above  the 
point  where  it  would  have  the  velocity  of  the  wheel,  than  was  lost  by 
the  retarding  effect  of  inertia,  in  being  suddenly  accelerated  by  the 
wheel  itself. 

The  calculation  was  made  on  the  supposition  that  water,  or  any 
other  hea^  body,  produces  the  same  mechanical  effect  by  moving 
with  a  uniform  velocity  downwards  the  same  distance,  whatever  its 
velocity  may  be. 

Vol.  I3C— No.  5.-*Mat,  1832.  37 
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If  this  supposition  is  correct,  (and  perhaps  some  may  still  think  it 
is,)  my  former  calculation  was  right.  Perhaps  the  question  can  be 
settled  to  every  body's  satisfaction  only  by  experiment.  I  believe, 
however,  upon  mature  deliberation,  that  time  is  the  element  in  this 
calculation,  and  not  space. 

For  example,  the  water  at  Fair  Mount  comes  on  the  wheel  with  a 
velocity  six  and  one  half  feet  slower  than  the  motion  of  the  wheel. 
Now.  if  time  is  the  element  to  be  considered,  it  must  lie  on  the  wheel, 
to  balance  inertia,  as  long  as  a  body  takes  to  acquire  the  velocity  of 
six  and  a  half  feet  in  falling  freely  through  space  from  the  commence- 
ment of  its  motion. 

This  time  is  about  one-fifth  of  a  second,  therefore  the  water  must 
lie  on  the  wheel  one-iifth  of  a  second  in  order  to  balance  the  inertia; 
but  as  the  wheel  moves  with  a  velocity  of  twelve  feet  per  second,  the 
space  will  be  one-fifth  of  twelve  feet,  or  nearly  twenty-nine  inches. 

According  to  this  mode  of  calculation,  therefore,  the  loss  of  power 
due  to  inertia  alone  is  twenty-nine  inches,  and  if  to  this  twelve 
inches  be  added,  because  the  water  comes  on  the  wheel  twelve  inches 
below  the  surface  of  the  dam,  the  whole  loss  of  power  will  be  forty- 
one  inches.  Whether  this  mode  of  calculation  will  meet  the  views 
of  C.  I  do  not  know,  for  he  does  not  say  definitely  what  the  loss  of 
power  is,  he  only  says,  it  is  ''more  than  twenty-seven  inches." 

From  these  remarks,  C.  will  perceive  that,  as  he  imagined,  I  have 
<<  at  once  seen  the  error  into  which  I  had  inadvertently  fallen,  and 
as  promptly  corrected  it." 

1  cannot,  however,  agree  with  C.  "  that  L.  M.  has  erred  in  sup- 
posing that  water  in  motion  at  a  velocity  due  to  one  foot  head,  viz. 
eight  feet  per  second,  at  an  angle  of  forty-five  degrees  to  the  direction 
ofthe  wheel,  would  oppose  a  resistance  to  the  buckets  by  the  influ- 
ence of  its  inertia,  proportioned  to  the  difference  between  the  velocity 
ofthe  wheel  and  that  of  tlie  water  in  the  direction  ofthe  wheel,  viz. 
six  and  a  half  feet"  Nor  do  I  think  that  the  ''  error  is  obvious  from 
the  fact,  that  the  water  strikes  the  soaling  of  the  wheel  at  an  angle 
of  forty-five  degrees,  by  which  its  motion,  instead  of  being  destroy- 
ed, is  only  changed  to  the  direction  of  the  wheel's  motion,  and  that 
therefore,  all  which  can  be  lost  by  this  change  of  direction,  is  what 
may  be  occasioned  by  the  agitation  of  the  water,  and,  therefore,  it 
moves  in  the  direction  of  the  wheel  at  a  velocity  but  little  less  thaa 
eight  feet  per  second."  For,  in  the  first  plar.ft,  wp  havft  no  reason 
for  supposing  that  the  water  moves  faster  in  the  direction  of  the 
wheel  after  it  strikes  the  soaling  than  before;  and,  in  the  second 
place,  we  are  sure,  ''  from  first  principles,"  if  it  does  move  faster 
it  is  only  b^  reacting  on  the  wheel. 

For  action  and  reaction  are  equal,  and  in  opposite  directions. 
Therefore,  if  the  water  spends  its  force  on  the  soalins  of  the  wheel 
in  changing  its  direction,  if  that  soaling  is  parallel  to  the  tangent,  its 
velocity  in  the  direction  ofthe  tangent  can  neither  be  increased  nor 
diminished. 

If  we  suppose  the  water  and  the  soaling  both  perfectly  elastic;  th6 
water  upon  striking  the  soaling  would  rebound,  maJdng  the  angle  of 
reflection  equal  to  the  angle  of  incidence;  and  the  velocity  in  the 
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direction  of  the  tangent»  would  evideotly  remain  the  same.  If  we 
suppose  the  water  and  the  sealing  both  perfectly  hard  and  smooth, 
upon  striking  the  scaling,  the  motion  of  the  water  in  the  direction  of 
the  radius  of  the  wheel  would  be  entirely  destroyed,  whilst  that  in 
the  direction  of  the  tangent  would  remain  the  same. 

I  think  it  is  not  necessary  to  pursue  this  subject  further,  especially 
as  I  am  sure  C.  will  have  the  candour  to  acknowledge  his  mistake 
provided  he  should  be  led  to  discover  it  by  these  remarks. 

As  to  the  other  point  in  controversy,  perhaps  some  may  think  that 
I  have  given  it  up  too  readily,  and  may  still  be  inclined  to  believe 
that  my  first  method  of  calculating  was  founded  on  true  principles, 
and  that  it  is  a  universal  rule,  without  an  exception,  that  the  me- 
chanical effect  of  water  is  to  be  measured  by  the  distance  it  desceiids, 
and  in  no  instance  by  the  time.  I  will  only  observe  that  the  point 
can  be  settled  to  the  satisfaction  of  all  by  the  following  simple  ex- 
periment. 

Let  the  water  be  admitted  to  a  water  wheel  at  various  points  from 
the  bottom  to  as  near  the  surface  of  the  water  as  possible^  if /ime  is 
the  true  element  in  the  calculation  in  question,  the  wheel  will  move 
with  the  greatest  velocity  when  the  water  is  introduced  at  the  bottom 
of  the  wheel;  and  it  will  move  slower  and  slower  as  it  is  introduced 
higher  up;  but  if  the  space  descended  is  the  true  element,  the  velo- 
city of  the  wheel  will  be  greatest  when  the  water  is  introduced  under 
one  fourth  of  the  whole  head,  that  is,  one  fourth  beine  above  and  three 
fourths  below  the  point  of  introduction.  As  the  place  of  introduc- 
tion varies  from  this  point,  the  wheel  will  move  slower,  until  finally 
the  motion  will  be  elowest  of  all  when  it  is  introduced  at  the  bottom 
of  the  wheel,  or  at  the  surface  of  the  water,  at  which  points  the  velo- 
cities will  be  equal. 

Perhaps  I  may  be  permitted,  without  being  considered  as  depart- 
ing altogether  from  the  subject  of  this  communication,  to  introduce 
again  to  the  notice  of  C.  an  experiment  which  I  mentioned  in  a  former 
controversy  with  him,*  as  proving  positively Ihat  momentum  is  pro- 
portionabto  the  velocity  of  a  body,  and  not  proportional  to  the  square 
of  the  velocity,  as  he  contended. 

The  experiment  is  this — Let  two  non-elastic  bodies,  of  different 
masses,  meet  each  other  in  opposite  directions,  with  velocities  in- 
versely proportional  to  their  masses,  the  momentum  of  each  will  be 
destroyed,  for  after  the  stroke  there  will  be  no  motion. 

To  this  I  will  add  another:  Let  two  holes  of  equal  areas  be  made 
in  a  vessel  containing  water,  one  four  feet  and  the  other  sixteen  feet 
below  the  surface  of  the  water  in  the  vessel;  it  is  known  that  the  ve- 
locity of  the  water  issuing  from  the  lower  hole  will  be  double  that 
of  the  other,  and  the  quantity  of  water  double  in  a  given  time.  It  is 
also  known,  by  experiment,  that  the  pressures  which  these  two 
streams  make  by  impulse  against  solid  planes  brought  up  near  the 
openings,  are  as  four  to  one.  Now  the  quantity  of  matter  being 
double,  if  the  momentum  is  as  the  square  of  the  velocity,  the  pros- 
Mre  should  be  as  eight  to  one. 

'''  See  Journal  of  Franklin  Institute,  vol.  iv.  p.  213. 
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Bj  referriDg  to  the  article  raention^d  aboyet  the  reader  will  find 
that  there  it  a  distinction  to  be  made  between  momentunit  or  force* 
and  mechanical  power,  and  that  it  ia  only  the  latter  which  followa 
the  law  of  the  aqaares  of  the  velocities. 

Very  respectfully*  yours, 

J.  P.  BapY. 


Notes  of  an  Obsertbii.— On  the  aberration  of  Light  a$  a  mewu 

of  testing  the  Carteeian  and  Newtonian  theories  qf  Light. 
^  Im  this  countrYt  and  also  in  England,  the  Newtonian  theory  of 
light  has  been  almost  universally  received,  both  as  to  colours  and 
to  the  nature  of  li^ht,  as  consisting  of  material  particles  projected 
from  luminous  bodies.  It  has,  however,  been  lately  shown  by  Dr. 
Brewster  that  the  prismatic  spectrum  is  capable  of  beine  further 
analyzed,  and  that  there  are  but  three  colours,  red,  yellow,  and 
blue,  and  that  the  intermediate  colours  are  formed  by  the  overlapping 
of  the  two  contiguous  ones. 

This  analysis  was  made  not  by  the  prism  alone,  but  by  letting 
each  of  the  prismatic  colours  fall  on  coloured  glass,  and  be  found 
that  when  orange,  for  example,  fell  on  a  coloured  glass  which  would 
absorb  red  and  transmit  yellow,  the  oranse  was  analyzed,  for  no- 
thing but  yellow  was  transmittedi  and  when  a  different  coloured 
Sass  was  used,  the  red  was  transmitted,  and  the  yellow  absorbed  $ 
us  showing  that  the  prismatic  orange  consists  of  two  kinds  of  rays 
of  the  same  refrangibiuty,  but  of  di&rent  coloursi  and  so  of  green 
and  violet 

It  appears  also^  from  the  following  experiment,  that  the  rays  of  the 
same  colour,  are  of  different  refraugibility. 

I^t  the  solar  light,  after  it  is  separated  b^  the  prism,  fall  upon  a 
thin  piece  of  smalt-blue  glass,  of  prooer  thickness,  and  ^  the  red 
light  will  be  separated  into  two  well  defined  portions,  parted  from 
one  another  by  a  broad  and  perfectly  black  band,  and  wholly  undis- 
tingttishable  in  colour.  Of^  these,  the  lowest,  or  least  refrangible, 
corresponds  to  the  extreme  red  of  the  spectrum,  and  is  a  perfectly 
homogeneous  light}  the  other  is  nearly  homogeneous,  and  without  the 
slightest  shade  of  oranee*  The  oranfl;e  is  altogether  obliterated,  the 
next  colour  being  a  ww  defined  band  of  pure  and  full  yellow,  which 
is  separated  from  the  second  red  by  a  small  well  defined  black  line, 
and  tirom  the  green  by  a  dark  intarval.''  See  Lloyd  on  Light  and 
Vision. 

These  experiments  leave  no  room  to  doubt  that  there  are  onljr 
three  primary  colours;  but  as  to  the  nature  of  light,  whether  it  is 
caasea  by^  radiation  or  undulation,  though  the  laUer  theory  is  evi- 
dently  gaining  ground,  it  is  not  yet  decided,  no  decisive  experiment 
having  been  discovered  to  setfle  the  matter. 

It  IS  acknowledge  that,  if  the  Newtonian  theory  is  correct,  light 
moves  with  greater  velocity  upon  entering  a  denser  medium,  from 
a  rarer;  but  according  to  the  undulatory  theory  it  moves  slower  upon 
.  entering  a  denser  medium. 
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This  being  the  ftctf  I  propose  the  foUowiog  as  an  experimentnm 
crucis  to  decide  the  question. 

Let  two  telescopes  be  directed  to  some  star  near  the  pole,  which 
passes  the  meridian  above  the  pole  near  midnight,  and  be  firmly  fixed 
in  such  position  that  a  transit  will  take  place  at  the  same  instant  over 
a  particular  division  of  the  micrometers  in  each  of  the  telescopes. 
Let  the  instruments  remain  in  this  position  for  several  successive 
nights,  so  as  to  be  sure  the  transit  takes  place  in  both  at  the  same 
instant;  then  let  one  of  the  telescopes  be  filled  with  some  transpa- 
rent fluid,  as  water,  having  previously  made  the  arrangement  to 
effect  this,  and  also  to  accommodate  the  focal  distance  without  chang- 
ing the  position  of  the  instrument    Let  a  transit  of  the  same  star  be 
now  observed;  if  the  light  moves  faster  in  the  water  than  in  the  air, 
the  transit  will  take  place  sooner  in  the  water  telescope  than  in  the 
air  one;  but  if  the  light  moves  slower  in  the  water  than  in  the  air,  the 
effect  will  be  the  reverae. 

If,  for  example,  the  light  moves  onlj  with  half  the  velocity  in  wa- 
ter  that  it  does  in  air,  the  difference  in  space  of  the  transits  in  the 
two  instruments  will  be  twenty  seconds  of  a  great  circle,  and  if  a 
star  be  chosen  near  the  north  poloy  it  may  amount  to  many  seconds 
of  time. 
My  view  may  be  explained  by  the  following  figure. 

Let  a  <2  be  a  ray  of  li^nt  passing  from  a  star, 
0,  and  falling  on  the  object  glass  of  a  telescope 
^O  ^^     at  e.    It  is  known  from  the  aberration  of  light 

that  if  the  telescope,  from  the  motion  of  the 
earth  in  her  orbit,  moves  from  c  to  cf,  while  a 
ray  of  light  moves  from  e  to  dj  that  the  star  a 
will  appear  in  the  direction  c  6,  and  be  twenty 
seconds  of  space  from  its  true  position.  If  now, 
as  the  Newtonian  theory  required,  a  ray  of  light, 
upon  entering  a  telescope  filled  with  water,  or 
sulphuret  of  carbon,  should  move  faster  than  it 
does  in  ^ir,  then  the  telescope  could  not  move 
from  c  to  d,  while  the  ray  of  light  is  moving 
from  e  to  J,  and,  of  course,  the  star  would  not 
appear  to  be  twenty  seconds  from  its  true  place, 
and  would  be  seen  in  some  place  between  a  and 
b— Clearer  to  a  as  its  velocity  is  greater,  and 
finally  at  a,  if  the  velocity  is  infinite.  If,  on 
the  contrary,  as  the  Cartesian  hypothesis  re- 
quires, the  ray  of  light  begins  to  move  slower 

•  upon  entering  the  fluid  telescope,  then  will  the 

•  telescope  be  carried  by  the  motion  of  the  earth 

•  farther  than  from  c  to  d,  while  the  ray  of  light 
:  is  moving  from  e  to  i/,  and  of  course  the  star 

_      —^  will  appear  more  than  twenty  seconds  from  its 

true  place. 
If  those  who  have  the  means  of  making  this  experiment  shovid 
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avail  themselves  of  it,  and  communicate  the  result  to  the  public;  it 
would  gratify  at  least  the  writer  of  this  article. 


Ever  Painted  Pencils, 


We  should  be  at  a  loss  to  name  an  article  which  in  so  short  a  space 
of  time  had  so  completely  won  the  favour  of  the  public,  and  put  out 
of  use  one  which  was  possessed  bj  almost  everj  person,  and  worn  in 
almost  every  pocket,  as  has  the  ever  pointed  pencil.  What  may  next 
be  done  in  this  age  of  rapid  improvement,  we  may  probably  learn  to- 
morrow; we  think,  however,  that  it  will  not  appertain  to  an  instru- 
ment of  this  kind,  excepting  it  may  be  in  its  embellishments,  as  in 
point  of  utility  it  seems  well  to  deserve  the  motto  of  ne  plus  ultra. 

It  ought  to  be  universally  known  that  the  inventor,  of  this  inge- 
nious instrument,  was  not  himself  the  patentee.  We  are  indebted 
for  it  to  Mr.  John  J.  Hawkins,  civil  engineer, a  citizen  of  the  United 
States,  although  a  native  of  England,  and  now  a  resident  there.  Mr. 
Hawkins  lived  for  several  years  in  Philadelphia,  but  returned  to 
England  some  five  and  twenty  years  ago,  with  the  intention,  how- 
ever, of  soon  returning  to  the  United  States,  an  intention  which  he 
has  always  cherished,  and  in  writing  to  his  friends  here,  he  has  uni- 
formly expressed  the  hope  of  soon  returning  home. 

Mr.  Hawkins  might  readily  supply  a  new  version  of  "  A  Century 
of  inventions"  made  bj  himself;  many  of  them  manifesting  talents  of 
a  very  high  order,  but  in  most  instances  not  calculated  to  increase  his 
fortune  in  this  a^e  of  utility;  and  in  those  which  might  have  done  so, 
as  in  the  case  of  the  ever  pointed  pencil,  which  he  sold  to  Mr.  Mor- 
dan  for  a  small  sum,  the  fruits  or  his  genius  have  been  reaped  by 
others. 

Atone  period  Mr.  Hawkins  was  the  proprietor  of  a  very  interest- 
ing museum  in  London,  consisting  almost  entirely  of  his  own  me- 
chanical contrivances.  It  served  as  a  striking  proof  of  the  fertility 
and  versatility  of  his  genius,  but  as  its  merits  could  not  be  appre- 
ciated by  "  the  million,"  it  brought  him  no  other  reward.  We  have 
now,  among  our  papers,  a  catalogue  of  this  exhibition,  and  may  here- 
after particularly  notice  some  ofits  contents.  The  Physiognotrace, 
by  which  so  many  thousand  profiles  have  been  taken,  first  at  Peale'a 
museum  in  Philadelphia,  and  subsequently  in  numerous  other  places, 
was  invented  by  him,  as  also  was  another  ingenious  instrument,  the 
Manifold  Letter  Writer,  operating  likewise  upon  the  principle  of  the 
penta^raph,  by  which  two  or  three  pens  were  made  to  act  by  the 
direction  of  one. 

We  have  been  led  to  the  recording  of  the  preceding  remarks  and 
memoranda,  from  having  recently  obtained  a  very  beautifully  finish- 
ed ever  pointed  pencil  from  the  manufactory  of  Mr.  Wm.  H.  Hale, 
of  Brooklyn,  New  York.  Although  the  manufacture  has  become 
one  of  great  extent  in  this  country,  it  is  but  recently  that  the  pro- 
ductions of  our  workshops  have  been  able  to  vie  with  those  of  Eng- 
laad  in  point  of  high  finish  and  embellishment,  but  such  is  now  the 
case,  and  the  one  to  which  we  have  just  alluded,  is  the  most  elegant 
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and  tasteful  that  we  have  seen.  We  had  recently  noticed  in  the 
shops  some  which  were  ornamented  in  the  same  style,  but  whether 
or  not  by  the  same  hand,  we  cannot  tell,-  if  they  were,  they  exhibit 
the  imperfection  usually  attendant  on  earlier  efforts,  whilst  that  be- 
fore us  manifests  the  effect  of  accurately  made  machinery,  directed 
by  the  hands  of  skill  and  taste.  The  ornamentipg  of  the  stem  is  of 
the  kind  very  properly  debominated  damask,'  the  pattern  is  produced 
by  a  ground  formed  by  the  ruling  of  fine  lines  upon  a  polished  sur- 
face, leaving  a  brilliant  wreath  of  flowers  and  foliage,  which  has  the 
appearance  of  being  raised  above  the  ground.  The  point  through 
which  the  lead  passes,  we  observe,  is  of  steel,-  an  improvement  that 
renders  permanent  the  part  which  was  most  liable  to  fail.  If  we  have 
any  objection  to  this  pencil  it  is  its  great  beauty,  which  we  are  un- 
willing to  mar  by  forcing  it  into  the  company  of  penknives  and  cents. 

EpiTQH, 


FRANKLIN  INSTITUTE. 

Continuation  of  the  Report  qf  the  Committee  of  the  Franklin  Institute 
of  Pennsylvania^  appointed  Mayy  18£9,  to  ascertain,  by  experiment, 
the  value  of  Water  as  a  Moving  Power. 

(Continued  from  p.  157.) 
WHEEL  NO.  11. 

The  foregoing  tables  contain  the  results  of  the  different  experi-- 
ments  made  with  wheel  No.  I.  These  being  finished,  that  wheel 
was  removed  and  No.  .II.  (fifteen  feet  in  diameter,)  substituted  for 
it,  upon  the  same  axis.  The  breast  was  altered  to  adapt  it  to  the 
curvature  of  the  wheel,  and  the  requisite  change  made  in  the  tail 
race. 

The  proportion  of  friction  in  wheel  No.  II.  to  the  weight,  was  as- 
certained by  the  method  already  described  as  having  been  applied  in 
the  case  of  No.  I.  This  gave  one  per  cent,  for  the  ratio  in  the  wheel 
as  well  as  in  the  drum  above.  The  reduction  in  the  ratio  of  friction 
having  taken  place  in  both  the  wheel  and  drum,  seems  to  point  to 
the  increased  smoothness  of  the  gudgeons,  and  their  supports,  as  the 
cause  of  the  diminution. 

We  proceed  to  calculate  the  amount  of  friction  for  the  different 
weights  applied  in  the  experiments.  The  plan  pursued  will  be  that 
adopted  in  determining  the  friction  of  wheel  No.  I. 

First.  Constant  inactive  weight  borne  by  the  gudgeons  of  the  wheel 
and  drum  during  the  experiments. 

Weight  of  the  wheel,  -  -         1900  lbs. 

Weight  of  that  part  of  the  chain  which  was 
between  the  barrel  of  the  shaft  and  the  drum,       £64  ,, 

Weight  of  the  drum,  -  -  200  „ 


Total  constant  inactive  weight,  -  £364  lbs. 

Friction  upon  this  at  one  per  cent,  •  £3.64  lbs. 

Second.  Constant  weight  resisting  the  mo- 


Digitized  by 


Googk 


t96         RqHitt  oftht  ComnUiM  an  fVater  Pou>er. 

tton  of  the  wheel,  and  which  was  bOrne  by 

theradgeons  of  the  wheel  and  dnim. 

^liiat  part  of  the  chain  which  was  between 

the  barrel  of  the  shaft  of  the  wheel  and  the 

ground,  ...  SO  lbs. 

The  iron  basket  used  to  contain  the  weight,      126   ,, 
Three  bars  of  lead  weighing  together    '        Hi    «i 

Total  constant  reristing  weisht,         -  257  lbs. 

Friction  due  to  this  wei^t  at  one  per  cent.  S.5T  lbs. 

Total  friction  from  tansiant  weighty  26.21  Ibe. 

The  centre. of  gravity  of  the  water  in  the 
buckets  of  the  wheel,  when  supplied  by 
chute  No.  3,  (Fig.  II.  Plate  V.)  was  5.00  feet 
from  the  axis  of  the  wheels  and  the  barrel 
about  which  the  chain  was  wound  was  one 
foot  from  the  same  axis;  hence,  to  raise  257 
lbs.  the  constant  resisting  weight,  and  over- 
come a  friction  of  26.21  m.  the  constant  fric- 
tion Just  found,  required^  weight  of  water  of  56.64  lbs. 

Friction  due  to  this  at  <Hie  per  cent.  ^f  lb. 

Whole  amount  of  friction  when  257  lbs. 
was  raised,        -  -  -  26.78  Ibs^ 

To  find  the  additional  friction  due  to  each 
of  thebars  of  lead  which  were  used  as  weights, 
we  have. 

Weight  of  the  lead,  -  -  109»00  lbs. 

To  &lance  this  weight  and  the  friction 
doe  to  it,  (103  lbs.+  1.03  lb.)  or  104.03  lbs., 
required)  at  5  feet  from  the  axis,  a  weight  of 
water  of  ...  29.81    „ 

Total,  .  .  12S.81  lbs. 

Friction  for  each  bar  of  lead,  -  1.24  lb. 

An  examination  of  the  amount  of  friction  at  the  several  chutes  in 
wheel  No.  I.  showed  such  slight  variations  for  the  friction  due  to 
each  lead,  that  it  was  not  considered  necessary  to  applv  calculation 
to  each  of  the  chutes  by  which  water  was  admitted  to  wheel  No.  IL, 
the  friction  was  taken  as  just  determined  for  all  the  experiments  with  • 
this  wheel.  The  distances  of  the  centre  of  gravity  of  the  loaded 
part  of  the  wheel  when  water  was  admitted  through  the  different 
chutes,  were  for  chute  No.  1,  4.61  feet,  for  No.  2,  5.1,  No.  3,  5.0, 
No.  4,  4.2. 

When  eieht  leads  were  added  to  the  constant  weight  in  the  basket 
the  end  o  (Plate  III.  vol.  vii.)  of  the  shaft  was  suspended.  By  a 
calculation  exactly  similar  to  that  eiven  in  piKe  79,  vol.  viii.  the 
friction  for  each  lead,  after  the  eigh£,  was  founcf  to  be  2.95  lbs. 
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We  proceed  to  the  details  in  relation  to  wheel  No.  II. 

This  wheel  was  fifteen  feet  in  diameter,  twenty  inches  in  breadth, 
and  sixteen  inches  in  the  clear  between  the  cants,  which  were  six 
inches  deep. 

The  buckets  used  were  of  the  elbow  form,  the  depth  fourteen 
inches,  the  width  of  elbow  three  inches,  and  opening  at  the  throat 
two  and  three-fourths  inches.     The  number  of  buckets  was  fiflj. 

It  was  not  considered  necessary  to  furnish  these  buckets  with  air 
rents,  the  results  of  experiments  upon  wheel  No.  L  having  been,  in 
the  upper  gates,  decidedly  unfavourable  to  their  use. 

The  water  was  applied  to  this  wheel  at  four  different  points.  No. 
1,  was  an  overshot  aperture.  The  height  of  Ihe  point  at  which  the 
water  from  No.  2  was  delivered,  was  14.25  feet  above  the  bottom  of 
the  wheel.  The  corresponding  height  for  chute  No.  3  was  10.46. 
For  No.  4,  6.96  feet.  The  chutes  were  of  the  form  and  dimensions 
of  those  applied  to  wheel  No.  I.  The  forms  of  the  gates  were  those 
used  in  the  corresponding  apertures  in  wheel  No.  I,  chute  No.  1, 
having  a  gate  of  the  form  c,  Fig..  3,  Plate  IV.  vol.  viii. 

The  onder  of  the  experiments  was  similar  to  that  described  in  the 
case  of  wheel  No.  I.  The  water  was  admitted  through  one  chute, 
and  with  a  given  aperture  and  head,  and  the  weieht  raised  was  varied 
until  the  maximum  effect  had  been  passed.  The  openinfl;  was  next 
changed,  and  a  similar  series  of  experiments  made.  Finally  the  head 
was  changed. 

The  experiments  made  upon  one  point  of  admission  of  the  water 
to  the  wheel,  will  form  the  subject  of  one  table.  The  tables  will  be 
distinguished  by  the  small  Roman  letters,  and,  when  divided,  the 
parts  will  be  designated  by  the  common  (Aralnc)  numerals.  The 
columns,  unless  in  particular  cases  to  be  noted,  will  correspond  to 
those  used  in  the  foregoing  tables. 

It  will  be  observed  that  the  height  through  which  the  weight  was 
raised  in  these  experiments,  was  made  exactly  forty  feeU 

The  general  series  of  experiments  made  with  this  wheel  will  be  fol- 
lowed by  a  set  having  for  their  object  to  determine  the  relative  open- 
ings required,  and  quantities  of  water  expended  in  performing  a 
given  amount  of  work  in  a  given  time,  when  the  water  was  applied 
at  different  points  of  the  wheel,  and  with  different  heads  above  the 
gates. 

The  details  in  relation  to  the  series  just  referred  to  will  precede 
the  table  of  results. 

Vol.  IX — ^No.  5^Mat,  1832.  38 
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(iuarterly  Meeting. 

The  thirty-third  quarterly  meeting  of  the  Institute  was  held  at 
the  Hall  of  the  Institate  April  19, 1832. 
Thomas  Flbtohbh,  Vice  President,  in  the  chidr. 
The  minutes  of  the  last  meeting  were  read  and  approved. 
The  quarterly  report  of  the  Board  of  Managers  was  read  and  ac- 
cepted, when,  on  motion,  it  was  referred  to  the  standing  committee 
forpubtication. 
The  quarterly  report  of  the  Treasurer  was  read  and  accepted. 
The  Corresponding  Secretary  read  a  communication  from  the  Ame- 
rican Institute  of  the  city  of  New  York,  accompanied  by  one  hun- 
dred copies  of  the  address  delivered  before  that  Institute  by  the  Hon. 
Ed  warcl  Everett  at  their  last  Annual  Fair;  the  address  was  then  dis- 
tributed among  the  members  of  the  Institute  present. 

The  committee  appointed  to  inquire  into  tne  statistical  wealth  of 
the  state,  reported  that  the  labours  of  the  sub-committee  for  Dock 
ward  were  finished,  the  tables  of  which  were  presented,  showing  that 
the  value  of  the  domestic  manufactures  of  that  district  amounted  to 
upwards  of  seven  hundred  thousand  dollars. 

On  motion,  the  thanks  of  the  Institute  were  presented  to  the  sub- 
committee for  Dock  ward  for  the  promptness  with  which  they  had 
attended  to  the  duties  assigned  them. 
On  motion,  it  was 

Resolved,  That  the  committee  on  statistics  be  authorized  to  adopt 
such  measures  as  they-  may  deem  adviseable  for  the  purpose  of  pro- 
curing a  sufficient  amount  of  funds  to  defray  the  expenses  that  will 
be  incurred  in  the  prosecution  of  the  duties  assigned  to  them. 

The  following  donations  were  presented  to  the  Institute. 
By  Messrs.  Carey  &  Lea. 

Lardner^8  Cabinet  Cydopsedia^  No.  IS,  on  SUk^  and  No.  14',  on 

Natural  Philosophy. 
A  Geological  Manuel^  by  H.  T.DeLa  Beche. 
Renwick  on  the  Steam  J^ngine. 
By  Profr.  Alexander  Dallas  Bache. 

Report  of  Committee  of  American  Philosophical  Society  on  As- 
tronomcdl  ObservattonSy  Febrtiary  12, 1831. 
By  Isaac  Hays,  M.  D. 

EucUd^s  Geometry^  by  Bormycastle. 

Experiments  on  ArUhractte^  Plumbago^  ^c  by  Lardner  Van- 
nuxem. 
By  Reuben  S.  Gilbert 

The  Cabinet  of  Natural  History  and  American  Rural  Sports^ 
vol  1. 
The  Corresponding  Secretary  laid  on  the  table  the  following  works 
received  in  exchange  for  the  Journal  of  the  Institute^  viz. 

London  Journal  of  Arts  and  Sciences^  for  October,  November,  and 
December,  1831,  and  January  and  February  1833. 

Repertory  of  Patent  Inventions^  October,  November,  December, 
and  Supplement,  1831,  and  January  and  February,  1832. 
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Mechanics^  Magazine^  for  September,  October,  and  December,!  8S1, 
and  January,  18SS. 

Register  of  Aria  and  Journal  of  Patent  Inventions^  for  October, 
November,  and  December,  1831,  and  Januarjr  and  February,  1832. 

Reeueil  Industrie!^  for  Julj  and  August. 

BibHotMque  Physico-iconondquej  for  September,  October,  Novem- 
ber and  December. 

Annates  de  Chimie  et  de  Physique^  for  June,  July  and  August. 

Bulletin  de  la  Societi  d* Encouragement  pour  P Industrie  Nationale^ 
for  July,  August,  and  September. 

Annales  des  Alines^  5th  and  6th  book,  1830. 

North  American  Review^  January  and  April. 
•  American  Annals  of  Education^  January,  1832. 

Journal  of  the  Philadelphia  College  of  Pharmacy ^  for  January  and 
April. 

The  American  Quarterly  Review^  for  March. 

Ladies*  Book,  for  January,  February,  March  and  April. 

The  American  Journal  of  Arts  and  Sciences,  for  January. 

The  Southern  Review,  for  February. 

Mtiseum  of  Foreign  Literature  and  Arts,  for  January,  February, 
and  March. 

The  Illinois  Montlily  Magazine,  for  January  and  February. 

Thomas  Fletcher,  F.  President. 

J.  Hbnby  Bulklby,  Rec.  Sec. 


Thirty 'third  Quarterly  Report  of  the  Board  of  Managers  of  the 
Franklin  Institute* 

To  the  Franklin  Institute  of  the  state  of  Pennsylvania  for  the  pro- 
motion of  the  Mechanic  Arts,  the  Board  of  Managers  offer  their 
thirty-third  quarterly  report. 

The  closing  winter  has  been,  as  usual,  a  season  of  active  useful- 
ness. The  lectures  delivered  regularly  by  our  several  professors, 
have  continued  to  attract  attention,  and  to  convey  instruction.  It  is 
a  matter  of  regret  that  but  few  of  our  members  avail  themselves  of 
the  opportunity  of  delivering  volunteer  lectures;  a  branch  of  our  du- 
ties trom  which  much  benefit  had  been  expected  at  the  outset  of  the 
Institute.  Our  schools  have  also  continued  as  announced  in  our  last 
report,  and  the  Board  entertain  the  opinion  of  their  usefulness  and 
importance  that  was  then  expressed. 

The  investigations  commenced  by  the  Institute  are  continued  with 
all  due  attention.  The  experiments  on  steam  boilers  have  been  car- 
ried very  far,  and  that  part  which  embraces  the  properties  of  steam 
and  the  various  phenomena  which  it  exhibits  under  different  circum- 
stances, may  be  said  to  be  nearly  completed.  Preparations  have  been 
made  to  investigate  the  strength  of  the  various  kinds  of  iron  and  of 
copper  used  in  the  construction  of  steam  boilers.  To  effect  this  suc- 
cessfully a  machine  has  been  constructed  under  the  directions  of  the 
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sib  conmiitee  to  which  this  branch  has  been  iDtrasted.  The  eKpeiV' 
diture  on  account  of  this  machine,  though  considerable,  is  believed  ta 
have  been  judicious,  as  it  enables  us  to  test  the  strength  of  all  the 
different  kinds  of  iron  or  copper,  and  at  different  tenaperaturesj  in» 
deed  to  test  the  strength  of  anj  material  which  may  be  used  in  the 
artfti  Thia  expense  will  be  defrayed  from  the  fund  which  has  been 
so  liberally  placed  at  the  disposal  of  the  Institute.  In  order  to  de* 
rive  as  much  benefit  as  possible  from  this  machine,  the  Institute  in- 
vite their  members  and  the  public  at  large,  to  send  anjr  specimens  of 
iron,  &c.  the  strength  of  which  it  is  desired  to  ascertain^  they  may 
be  directed  to  William  Hamilton,  Actuary  of  the  Institute;  and  the 
Board  pledge  themselves  that  every  variety  sent  will  be  fairly  and 
strictly  tested,  under  the  superintendence  of  the  appropriate  com* 
mittee. 

The  investigation  into  the  statistical  wealth  of  Pennsylvania  has 
led  to  some  expenses  which  the  Board  have  been  called  upon  to  de- 
fray; one  hundred  dollars  have  already  been  appropriated  to  this  pur- 
pose, and  it  appears  that  there  is  still  a  balance  of  about  fifty  dollara 
due  to  meet  past  disbursements.  In  adverting  to  this  fact,  and  to 
the  circumstance  that  if  the  investigation  is  likely  to  be  useful,  it 
must  be  at  a  considerable  additional  expense  for  postage,  printtogt 
clerk  hire,  &c.,  the  Board  would  respectfully  submit  to  the  institute 
that  the  funds  of  the  society  are  so  limited  in  extent,  and  so  imperi- 
ously rec^uired  for  other  necessary  expenditures,  that  it  seems  to 
them  desirable  to  defray  the  expenses  of  the  statistical  investigation 
from  a  separate  fund,  which  it  is  believed  could  be  raised  by  sub- 
scription among  those  most  interested  in  its  result.  Probably  a  sum 
of  0500  or  B600  would  be  sufficient  for  the  purpose,  and  it  is  not 
unlikely  that  it  could  be  raised  by  some  exertion  on  the  part  of  the 
members. 

The  Board  have  taken  some  preliminary  steps  towards  the  better 
arrangement  and  disposition  of  their  cabinet  of  models,  &c. 

All  which  is  respectfully  submitted  by 

William  H.  Keating,  C^urifman, 

William  Hamilton,  Actuary. 


Notice  of  some  anscrtumn  made  by  Mr.  Joshua  Shaw  in  the  Jourruil 
of  the  Insiitute  for  September  last^  on  the  subject  of  Percussion 
Locks  for  Cannon^  by  the  writer  of  the  article  under  the  signature 
of  Justice. 

TO  TBB   XDITOB   OV   TBI   JOVUrili  OF  TUI   VmAVKUH   IH8TITVTB. 

Sir,— *The  writer  of  the  article  signed  "  Justice,"  which  appeared 
in  your  Journal  for  May  last,  has  recently  met  with  a  rejoinder  which 
eccuptes  six  pa^es  of  the  number  of  the  Journal  for  September  last. 

It  18  not  designed  to  travel  over  the  whole  of  this  huee  and  la- 
bonred  production,  nor  to  detect  and  expose  the  numberless  errors 
•f  fact  and  inference  with  which  it  abounds.    But  with  your  per- 
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oiiBsleii,  ftBd  with  due  respect  for  the  maxim  qv^ed  in  yo«r  aj|>^iHl« 
ed  Bote,  a  few  remarks  wiU  be  offered  in  replj. 

The  first  publication  on  this  -subject,  did,  in  effect,  accuse  Lieut. 
Beil  of  pilfering  from  Mr.  Shaw  an  invention  which  he  afterwards 
patentea.  It  was  the  purpose  of  «« Justice,^'  in  his  reply  to  that 
publication,  to  repel  this  foul  aspersion,  and  that  purpose  was  effectu- 
a:ll7  accomplished  by  reference  to  dates  and  documents  which  are 
incontrovertible.  This  point  has  not  been  touched,  nor  even  ap- 
proached,  in  any  of  the  discursive  wanderinas  of  this  enormous  re« 
joinder,  and  hence  it  is  regarded  as  being  wholly  abandoned  by  Mr. 
Shaw.  Here  we  misht  rest  the  matter,  and  would  do  so,  but  for  a 
denial  on  a  collateral  polmt  which  requires  a  brief  notice. 

^^  Justice"  stated  that  it  was  a  matter  of  official  record,  that  the 
principle  of  applying  percussion  locks  and  primers  to  the  firine  of 
cannon,  had  been  suggested  to  Mr.  Shaw  by  another  more  than  eight 
years  before  that  time,  (April  1831.)  This  statement  is  met  by  a  po- 
sitive denial,  and  ^^Juatice^^  is  thereby  accused  of  falsehood.  Mr. 
Shaw  says,  «^if  it  be  on  official  tecofd  that  this  invention  of  mine 
was  communicated  to  me  more  than  eight  years  ago^  what  ignorant 
individuals  must  preside,"  &c.  after  which  he  comes  directly  to  the 
point,  and  says,  <^  I  deny  that  information  was  ever  conveyed  to  me 
from  any  quarter,  that  furnished  any^  even  the  most  distant  hints  of 
my  invention."  And  then  refers  to  certain  experiments  made  at 
Frankford,  November  dO,  1883,  in  support  of  that  denial.  This  date 
Is  the  earliest  quoted  by  Mr.  Shaw.  Now,  let  him  be  asked,  if  he 
will  dare  to  deny  that  these  very  experiments  which  he  here  cites  as 
the  foundation  and  the  sustaining  prop  of  all  his  claims,  were  not 
made  in  pursuance  of  suggestions  communicated  to  him  by  another 
a  lone  while  before?  Let  the  following  extract  from  an  '^  official  re- 
cord," answer. 

Bxtnet  of  a  letter  to  J.  Shaw,  of  Philadelpbia,  dated  12th  Febraaty,  1833. 

"  It  is  contemplated  to  make  some  trials  in  the  application  of  (he 
detonating  powder  to  cannons  by  means  of  a  lock  to  be  prepared  for 
that  purpose,  and  to  be  permanently  attached  to  the  gun.  I  have  to 
request  that  you  will  prepare  a  few  primings  for  this  purpose.  I  con- 
ceive that  the  copper  caps  should  be  much  larger  for  cannon,  than 
those  for  small  arms,  and  the^  should  contain  about  three  times  the 
quantity  of  powder.  The  primings  for  cannon  must  necessarily  be 
much  stronger^  because  the  fire  must  be  transmitted  a  much  greater 
distance,  (say  six  or  eight  inches,)  and  must  penetrate  the  nannel 
bag  which  contains  the  powder.  These  circumstances  should  be 
taken  into  consideration,  and  provided  for,  in  preparing  the  primings. 
Itwill  be  necesary  also,  that  the  lock  should  be  proportionably  strong, 
which  will  be  attended  to  when  made." 

It  should  be  borne  in  mind  that  this  letter  was  written  at  a  time 
when  the  application  of  detonatins  powder  and  percussion  locks  to 
the  firing  of  smaU  arms  was  well  known  and  in  general  use.    The 


Digitized  by 


Googk 


808  On  the  Law  of  Patents. 

application  of  the  same  priDciple  to  the  firing  of  cannon  was  first  sug* 
jested  in  that  letter;  or,  it  is  at  least  the  first  known  to  the  writer; 
if  there  be  any  of  earlier  date,  let  it  be  shown  by  AiK  Shaw. 

Justice. 
^priiy  1832. 

iVo/e  by  the  Editor. — The  note  to  which  onr  correspondent  alludes 
will  be  found  at  pase  159  of  our  last  volume.  It  wasXhen  supposed 
that  if  any  rejoinder  was  offered  to  the  remarks  of  Mr.  Shaw,  it 
would  imnaediately  have  followed  the  publication  of  bis  article;  the 
removal  to  a  distant  part  of  the  Union  of  the  gentleman  who  writes 
under  the  signature  of  JusticCj  prevented  his  seeing  Mr.  Shaw's  last 
communication,  and  has  consequently  delayed  ihe  appearance  of 
thU  Jinal  notice. 


Dtdnon  of  the  Supreme  Court  of  the  United  States^  in  a  case  tnvo/tv 
ing  the  question  of  the  Validity  of  a  Patent,  which  has  been  sur- 
rendered and  reissued  on  an  Amended  Specification. 

It  has  been  the  practice  in  the  Patent  Office  to  allow  a  patentee 
to  surrender  his  patent,  in  order  to  allow  of  his  amending  a  specifi- 
cation which  through  inadvertence,  or  a  want  of  information  respect- 
ing the  requirements  of  the  law,  had  been  defective;  the  reissued 
patent,  in  such  cases,  always  bearing  the  same  date  with  the  original 
patent  No  formal  decision,  however,  had  taken  place  in  the  courts 
of  the  United  States,  establishing  the  correctness  of  this  procedure, 
in  regard  to  which  the  law  itself  had  not  made  any  provision.  This 
question  has  been  finally  settled  at  the  recent  term  of  the  Supreme 
Court. 

The  case  which  brought  this  question  b^ore  the  court  was  that  of 
E.  &  H.  Raymond  versus  Grant  &  Townsend. 

I1iis  was  an  action  to  recover  damages  for  an  infringement  9f  the 
right  of  the  plaintiff,  Joseph  Grant,  under  a  patent  granted  in  April, 
1825,  a  former  patent  for  the  same  thing  having  issued  in  August, 
1821,  but  which  having  been  surrendered  owing  to  a  defective  spe- 
cification, had  been  cancelled  of  record,  and  the  second  issuea  to 
continue  for  fourteen  years  from  the  date  of  the  first. 

One  of  the  pleas  filed  by  the  defendants  was  that  the  specification 
did  not  correctly  and  accurately  describe  the  improvement  claimed, 
that  it  did  not  hirnish  any  account  of  the  sizes  or  proportions  of  the 
respective  parts  of  the  machine,  nor  describe  its  manner  of  operating 
in  those  full,  clear,  and  exact  terms  required  by  the  law.  The  plain- 
tiffs, in  reply,  aver  that  neither  their  description,  or  the  drawings  an- 
nexed thereto,  are  in  any  way  deficient. 

On  the  trial,  the  counsel  for  the  defendants  objected  that  the  Se- 
cretary of  State  had  no  power  by  law  to  accept  a  surrender  of,  and 
to  cancel,  said  letters  patent.  The  court,  however,  decided  that  such 
surrender  might  be  made,  when  the  defect  arose  from  inadvertence 
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or  mistake,  tnd  without  any  intention  of  fraud  on  the  part  of  the  pa* 
tejitee.    To  which  decision  the  counsel  for  the  defendants  excepted. 

After  adducing  testimony,  the  counsel  for  the  defendants  moved 
the  court  to  instruct  the  jury  that  if  the  specification  was  proved  to  be 
defective,  that  they  must  find  for  the  defendants;  which  instructions 
the  court  refused  to  give,  but  instructed  the  jury  that  the  patent 
would  not  be  void  on  account  of  such  defect,  unless  it  arose  from 
design,  and  for  the  purpose  of  deceiving  the  public.  To  this  opinion 
the  counsel  also  excepted. 

The  jury  found  a  verdict  for  the  plaintiffs,  and  assessed  the  damiures 
to  83266  66,  the  judgment  on  which  was  brought  before  the  Su- 
preme Court,  by  a  writ  of  error. 

In  givins  its  decision  in  this  case,  it  was  observed  by  the  court, 
that  *^  the  first  question  in  the  cause,  respects  the  power  of  the  Secre- 
tary of  State  to  receive  a  surrender  of  a  patent,^and  to  reissue  it  un- 
der an  amended  specification  for  the  unexpired  part  of  the  term. 
The  court  was  of  opinion  that  although  the  law  did  not  make  any 
direct  provision  allowing  of  such  a  surrender,  and  the  reissuing  of  a 
patent  under  an  amended  specification,  yet  such  a  proceeding  seemed 
to  accord  with  its  general  spirit.  That  the  public  still  obtained  every 
thing  which  was  intended  to  be  secured  to  it;  and  that  the  sense  of 
justice  and  of  right  which  all  feel  pleads  strongly  against  depriving 
the  inventor  of  the  compensation  solemnly  promised  to  him,  because 
he  has  committed  an  inadvertence,  or  innocent  mistake.  Every  one^ 
it  was  observed,  would  acknowledge  the  propriety  of  issuins  a  new 
patent,  if  an  error  had  been  committed  in  the  Department  of  State, 
yet  this  would  be  done  without  any  thing  in  the  law  to  authorize  it; 
and  why  should  not  the  same  step  be  taken  for  the  same  4)urpose,  if 
the  mistake  has  been  innocently  committed  by  the  inventor  himself? 
The  executive  department,  it  is  nnderstoodf,  have  acted  upon  the 
construction  adopted  by  the  Circuit  Court,  and  have  considered  it 
as  settled.  We  would  not  willingly  disregard  the  settled  practice 
in  a  case  where  we  are  not  satisfied  it  is  contrary  to  law,  and  where 
we  are  satisfied  that  it  is  required  by  justice  anil  good  faith," 

This  is  the  only  point  involved  in  this  case  which  we  deem  it  ne- 
cessary to  lay  before  our  readers  at  present,  as  we  shall  hereafter 
republish  in  this  journal  our  Digest  of  the  Decisions  of  the  United 
States  in  Cases  arising  under  the  Patent  Laws,  made  by  order  of 
Congress,  and  published  with  the  general  list  of  patents.  When  we 
do  this,  we  shall  append  thereto  such  further  Information  and  re- 
marks, as  subsequent  decisions,  and  the  amendments  which  may  be 
made  to  the  patent  laws,  may  render  necessary. 

Editor. 
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Bibliographical  Notioks. 

Lardner^s  Cabinet  OydopssdUt. 
Hydrostatien  and  Pneumatics^  by  the  Rev,  Dionysim  Lardner^  with 
Notes  by  Benjamin  F.  Joslin^  M.^D.^  Professor  of  Nainral  Philo- 
sophy in  Union  College.     First  Am.  from  Ist  Loud.  Ed.     Carey 
&Lea.    1832.* 

This  is  the  thirteenth  number  of  the  excellent  series  of  treatises 
comprised  in  the  Cabinet  Cyclopaedia,  the  republication  of  which  in 
this  country  we  owe  to  Messrs.  Carey  and  Lea.  If  called  upon  to 
state  our  preference  of  one  or  other  of  the  two  treatises  qu  mtural 
Philosophy,  namely,  of  the  Mechanics  or  of  the  Hydrostatics,  we 
should  pronounce  in  favour  of  this  latter  work.  The  style  is  more 
popular  throughout.  Each  step  in  the  subject  is  explained  by  refer- 
ence to  a  supposed  experiment,  and  thus  the  reader  has  before  him  a 
representation  of  precisely  what  the  author  means  to  convey  by  his 
proposition.  The  mind  is  in  this  way  led  forward  from  the  considera- 
tion of  the  more  simple  truths  to  the  complex  phenomena  of  both  Hy- 
drostatics and  Pneumatics. 

When  so  much  depends  upon  the  figures  illustrative  of  the  text,  it 
is  to  be  regretted  that  the  publishers  have  given  such  inferior  cots: 
we  have  rarely  seen  worse  specimens  of  the  art  than  some  of  them 
afibrd.  The  models  from  which  they  were  taken  in  the  English  work 
are  not  remarkable  for  either  great  accuracy  or  elegance,  but  in  the 
latter  quality,  if  not  in  the  former,  they  surpass"  the  American 
copies. 

The  publishers  have  taken  the  pains  to  secure  an  editor  for  the 
American  edition  of  this  work.  In  running  over  the  text  we  observe 
that  many  errors  of  inadvertency  in  the  English  edition  are  corrected, 
and  some  which  can  hardly  admit  of  the  application  of  so  mild  a  name, 
pointed  out  in  the  notes  at  the  foot  of  the  page.  We  could  have 
wished  that  whenever  the  author  was  certainly  wrong  the  Ameri- 
can editor  had  altered  the  text  without  involving  the  reader  in  any 
discussion,  permitting  him  thus  to  suppose  that  there  could  be  two 
views  taken  of  the  subject.  The  American  editor  has  taken  this 
course  in  the  tables  pages  SIT  and  £18,  which  were  altogether  incor- 
rect in  the  English  edition,  and  which  are  made  accurate  in  this,  (if 
we  except  one  typographical  error,)  without  noticing  the  chang;e. 

It  would  be  but  an  ungrateful  task  to  point  out  trivial  errors  in  the 
figures  and  text  which  remain  uncorrected,  and  having  holes  in  our 
own  coats  requiring  mending,  we  would  be  chary  in  pointing  out 
those  in  the  garments  of  our  neighbours.  We  will  even  resist  a  dis- 
position to  criticise  the  sphere  said  (page  15^  to  havQ  a  bottom,  a  top, 
and  sides,  which  has  escaped  the  eye  of  tne  American  editor^  and 
the  contracted  vein  (fis.  68)  with  diverging  sides. 

Such  errors  speak  m  themselves,  and  throw  but  little  impediment 
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ia  the  way  of  a  clear  si^bted  reader.  The  readers  of  oar  joamai 
wWd  probably  include  id  this  class  also  the  sixty  pounds  pressure 
upon  a  square  inch,  which  the^r  are  told  (page  37)  by  Dr.  Lardner 
*«  considerably  exceeds  that  which  is  produced  in  most  high  preasure 
steam  engines."  There  are  inaccuracies,  some  of  which,  as  calcuiailed 
to  impress  erroneous  conclusions  upon  readers,  we  will  notice. 

First,  then,the  remarks  on  page  8£f, where,  as  the  basis  of  reasoning, 
is  assumed  what  is  now  known  not  to  be  true,  that  salt  water  has  a 
point  of  maximum  density.  To  be  more  explicit,  that  at  a  certain 
temperature,  salt  water  is  denser  than  at  either  higher  or  lower  tem- 
peratures. The  remarks  of  Dr.  Lar<lner  are  very  philosophic  as  ap- 
plied to  collections  of  fresh  water,  the  limited  depth  of  which  renders 
the  provision  of  which  he  speaks  of  immense  importance. 

Such  is  not  the  case  in  reeard  to  the  ocean,  of  which  the  great 
dejpth,  and  the  interchange  of  tne  cold  and  dense  waters  of  the  polar 
seas,  with  the  warmer  and  lighier  waters  of  the  equatonal  regions, 
prevent  any  very  considerable  redactions  of  temperature.  The  ano- 
malous action  is  not  needed  in  the  ocean,  and  there  we  do  not  find  it. 
We  object  also  to  the  idea  that  ^^pure*^  mercury  (page  196)  can  be 
obtained  by  straining  the  impure  metal  through  chamois  leather,  and 
that  no  other  purification  is  required  to  rid  the  metal  of  the  ^^  solid  ^^ 
substances  which  it  takes  up.  If  alloyed  with  lead,  tin,  or  bismuth^ 
which  would  materially  affect  the  specific  gravity  of  the  metal,  and 
therefore  its  use  in  the  barometer,  the  straining  through  chamois  lea- 
ther would  not  remove  the  impurities,  and  recourse  must  be  had  to 
the  action  of  dilute  sulphuric  acid  and  to  distillation. 

In  the  preparation  of  calomel  much  distilled  mercury  is  obtained 
which  allows  it  to  be  sold  at  a  lower  price  than  if  the  process  of  dis- 
tillation had  been  resorted  to  expressly  to  procure  the  metal.  It  is 
much  to  be  wished  that  this  pure  mercury  were  substituted  in  the 
barometer  especially,  but  also  in  the  thermometer,  for  the  ordinary 
mercury  employed. 

The  theory  of  the  lifting  pump,  ^iven  page  239,  is  strangely  incoiy 
rect.  The  author  supposes  the  piston  of  the  pump  to  be  loaded  in 
making  the  upward  stroke  with  a  column  of  water,  having  for  its 
height  the  distance  from  the  valve  in  the  piston  to  the  level  of  tbe  wa- 
ter in  the  pump.  That  this  cannot  be  the  case  is  readily  seen,  since 
the  water  in  the  cistern  would  certainly  rise  to  its  level  within  the 
body  of  the  pump.  The  piston  of  the  pump  is  urged  upwards  by  a 
force  due  to  a  column  of  water  between  the  piston  and  the  level  of 
tbe  fluid  in  the  cistern,  it  is  urged  downwards  by  the  column  stated 
by  Dr.  Lardner,  and  hence  the  ^resulting  downward  pressure  is  the 
column  between  the  level  of  the  fluid  m  the  cistern,  and  the  level 
of  that  in  the  pump. 

On  the  very  next  page,  (240,)  we  find  a  pump  with  a  solid  plunger 
classed  as  a  "lifting  pump,"  though  the  action  of  the  machine/orcw 
water  which  has  risen  into  the  barrel  of  the  pump  in  tbe  upward  stroke 
of  the  plunder,  by  the  downward  stroke,  into  an  adjacent  tube  having 
a  valve  at  the  bottom.  The  pump  is,  in  few  words,  a  peculiar  form 
of  the  forcing  pump,  with  a  solid  plunger. 
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These  few  reitijirks  will,  we  trust,  be  turned  to  account  in  a  second 
edition,  bj  drawing  the  attention  of  the  American  editor  more  par- 
ticularly to  the  fact  that  errors  do  really  exist  in  the  work,  besides 
those  which  he  has  corrected. 

Meanwhile  we  would  recommend  those  who  are  fond  of  such  read- 
ing, to  procure  the  book  without  fear  that  the  inaccuracies  will  weigh 
a  feather  when  compared  with  its  merits.  B. 


AMERICAN  PATENTS. 

LIST  OF  AMBRIOAN  PATENTS  WHICH  ISSUED  IN  NOVEMBER,    1831. 

With  Remarks  and  Exemplifications^  by  the  Editor: 

1.  For  an  innprovement  in  the  Tanning  Apparatus;  William 
Brown,  Mooresville,  Delaware  county,  New  York,  November  2. 

The  present  patent  is  taken  out  as  an  improvement  on  the  appa- 
ratus patented  by  the  same  gentleman,  November  11th,  1830,  and 
consists  in  a  method  of  removing  the  refuse  bark  from  the  letches 
without  the  ordinary  labour  of  shovelling.  Those  who  are  interested 
may  refer  to  our  account  of  the  original  patent. 

There  is  to  be  a  plug  passing  through  the  false  bottom,  and  fitting 
closely  into  the  true  bottom  of  the  letch,  closing  an  opening  through 
which  its  contents  may  be  discharged.  When  this  is  to  be  effected 
the  Jetch  is  filled  with  water  from  the  reservoir,  the  contents  are 
then  agitated  so  as  completely  to  stir  up  the  spent  bark,  when,  on 
withdrawing  the  plug,  the  bark  and  water  will  run  out  together 
through  a  trunk  fixed  for  that  purpose. 


%  For  an  improved  Wheet  for  a  Rail-road  Car;  Samuel 
Krauser,  Reading,  Bucks  county,  Pennsylvania,  November  2. 

We  have  here  another  edition,  without  improvements^  of  Garnett^s 
friction  rollers.  These  rollers,  or  wheels,  arc  to  be  connected  to- 
gether by  a  ring  through  which  their  axes  pass;  between  these  the 
axle  of  the  car  is  to  work,  whilst  they  fit  within  the  rim  of  the  main 
wheel,  which  forms  a  box  to  receive  them. 


3.  For  a  Tri'Cylinder  Machine^  operating  by  Water  fall; 
Eugene  Berganzio,  city  of  New  York,  November  2. 

"We  begin  with  the  end  of  the  specification  of  this  machine,  which 
although  it  is  not  in  the  form  of  a'  claim,  assures  us  of  the  great  value 
of  the  invention,  by  informing  us  that  **  two  horses  will  consequently 
produce  the  power  of  twelve."  After  this,  if  it  ?s  expected  that  we 
shall  give  a  particular  description  of  the  machine,  that  expectation 
will  be  disappointed.  All  we  shall  say  is,  that  two  horses,  walking 
in  a  hollow  drum,  are  to  raise  water  enough,  in  buckets,  to  drive  a 
water  wheel  which  shall  have  the  power  of  twelve  horses. 

We  would  suggest  an  improvement  to  the  patentee,  which  is, 
either  to  shoot,  or  otherwise  dispose  of,  his  horses,  as  soon  as  be  has 
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fairly  set  his  machine  to  work^  as  the  water  raised  bj  them  will  still 
leave  the  power  of  ten  horses,  evevj  two  of  which  may  be  made  to 
operate  upon  a  machine  similar  to  his  first,  and  thus  produce  the 
power  of  sixty  horses,  the  principle  being,  of  course,  applicable  ad 
infiniium. 

4.  For  a  Machine  for  Drilling  or  Boring  Stone;  William 
Holdridge,  city  of  Albany,  New  York,  November  2. 

Drills,  made  in  the  form  usually  employed  for  the  above  purpose, 
have  their  shafts  passing  up  through  holes  in  guide  pieces,  which  re- 
tain  them  in  their  vertical  position.  The  shafts  are  attached  to 
spring  poles,  which  serve  to  raise  them;  and  by  m.eans  of  a  rope  de- 
scending from  each  pole  the  shaft  attached  to  it  is  worked  up  and 
down.  These  parts,  with  a  frame  to  sustain  them,  constitute  the 
whole  machine,  no  provision  whatever  being  made  for  the  necessary 
operation  of  turning  the  drill  as  the  strokes  are  repeated.  There  is 
jio  claim  made,  excepting  to  the  using  of  any  number  of  drills,  and 
to  the  making  the  machine  of  any  size,  shape,  or  material  bestadapt- 
^  to  it;  a  right  which  will  not  be  disputed. 

5.  For  an  improvement  in  the  Mant^facturing  of  ^xes; 
Erastus  Shaw,  and  Robert  H.  Bark,  Canton,  Hartford  county, 
Connecticut,  Noventber  3. 

Rollers  are  to  be  prepared  and  geared  in  the  manner  of  flatting 
mill  rollers;  one  of  these  is  to  be  indented;  and  the  other  is  to  have 
a  raised  part  upon  it,  leaving,  between  the  two,  a  proper  space  for  the 
formation  of  the  axe,  so  that  when  bent  over,  the  eye  and  other  parts 
will  have  their  proper  shape.  The  iron,  properly  heated,  is  to  be 
passed  between  these  rollers,  and  when  delivered  from  them  subject- 
ed to  the  action  of  a  press,  provided  with  a  punch,  or  follower,  for 
bending  the  parts  together. 

The  claim  is  to  the  forming  the  parts  of  axes  by  means  of  rollers, 
and  of  doubling  them  together  in  a  press. 
^  The  description  is  equally  general  with  our  notice  of  it,  ^  ihe  par- 
ticular form  of  machinery  used  to  carry  these  principles  into  opera- 
tion being  deemed  unessential."  We,  however,  do  not  concur  with 
the  patentee  on  this  point,  for  the  general  principle  of  such  a  machine 
is  well  known,  numerous  articles  haying  been  manufactured  of  iron 
by  means  of  rollers;  we  apprehend,  therefore,  that  to  sustain  a  pa- 
tent for  such  a  purpose,  there  ought  to  be  something  special  in  the 
construction  of  the  apparatus,  and  that  such  special  contrivance 
should  be  clearly  exhibited. 

6.  For  a  Composition  to  be  tised  in  the  Stiffening  of  Hats; 
Charles  Bent,  and  Francis  Busb,  Chelmsford,  Middlesex  county, 
Massachusetts,  November  3. 

The  materials  to  be  employed  in  forming  an  elastic,  water-proof 
stiffening  for  hats,  are  borax,  rosin,  shellac,  and  copal.  Eight  ounces 
of  the  first,  one  pound  of  the  second,  two  of  the  third,  and  five  ounces 
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of  the  last,  are  to  be  dtssolred  in  five  quarts  of  hot  water,  the  ingre- 
dients being  put  into  it  in  the  order  stated.  The  hat  bodies  are  to 
be  saturated  with  this  compound,  and  then  trenchered,  leaving  the 
larger  portion  of  the  stiffening  in  the  brim.  After  standing  half  an 
hour  they  are  to  be  put  into  a  weak  Solution  of  sulphuric  acid,  and 
then  soaked  in  cold  water  until  all  the  acid  is  removed,  when  they 
are  ready  for  napping. 

The  patentees  state  that  this  process  is  much  cheaper  and  better 
than  those  usually  followed,  and  that  b;^  its  aid  a  workman  can  stiffen 
three  times  the  number  that  can  be  stiffened  by  the  usual  method. 

7.  For  a  composition  of  matter  for  the  Cure  of  the  Oout  and 
Rheumatism;  William  A.  Parker,  Bellhaven,  Accomack  countj, 
Virginia,  November  4* 

This  composition  of  matter  is  called  '<  Parker's  compound  vegeta- 
ble spirit,"  which  is  to  be  extracted  from  sassafras  root  and  ground 
ivy.  A  still  is  to  be  filled  with  '^as  much  of  the  roo^,"  clear  water, 
and  about  five  pounds  of  ground  ivy  to  the  hundred  gallons.  This  is 
to  be  boiled  for  about  thirty  minutes,  removing  the  scum  which  rises. 
About  ten  gallons  are  then  to  be  distilled  over  for  every  hundred  in 
the  still,  and  when  one-sixteenth  of  5th  proof  brandy  is  added,  this 
spirituous  composition  of  matter  is  fit  for  use,  and  the  patient  is  to 
take  a  wine  glass  full,  two  or  three  times  n  day. 

We  have  no  doubt  that  the  foregoing  is  quite  as  harmless  and  as 
useful  as  the  generality  of  ^uack  medicines;  one  thing  is  certain, 
its  active  properties  reside  m  the  fifth  proof  brandy,  and  so  far  aa 
grog,  or  'weak  toddy  is  an  antidote  to  gout  and  rheumatism,  the 
receipt  of  Dr,  Parker  must  be  good.  We,  however,  should  agree 
with  the  members  of  the  temperance  society  in  the  opinion  that  the 
smaller  the  dose,  the  better. 

8.  For  an  improvement  in  the  Tanning'  of  Leather;  Abraham 
G>nwell,  Connersville,' Fayette  county,  Indiana,  November  4. 

There  are  to  be  tubes  of  communication  between  each  of  the  vats 
employed,  which  are  opened  or  closed  at  pleasure  by  means  of  cocks 
fixed  within  the  strainers,  or  leach  eyes,  and  also  with  a  cistern  which 
forms  a  common  reservoir  from  each  of  them.  The  claim  is  to  ^  the 
application  of  the  conductors  and  pipes  to  the  vats,  by  means  of 
which  much  labour  and  bark  are  saved  in  the  business  of  tanning.'' 
Conductors  and  pipes  have  been  repeatedly  used;  we  have  seen  them 
many  years  since;  not  precisely  as  described  by  the  present  patentee, 
but  operating  upon  the  same  principle,  and  answering  the  same  end. 

9.  For  a  machine  for  Thrashing  Chains  and  deaning  it  from 
smut ;  Henry  Spencer,  Maryland,  Otsego  county,  Nevr  York,  No- 
vember 7. 

The  cylinder  of  this  machine  is  to  be  of  solid  wood,  one  foot  in 
diameter,  with  beaters  upon  it,  which  are  also  to  be  of  wood,  and  to 
consist  of  pieces  <Ae  foot  in  length,  and  one  and  a  half  inch  in  di- 
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ameter.  In  an  ordinarj  sized  machine  there  will  be  for^'etght  of 
these  beaters,  standing  at  right  angles  to  the  cylinder,  and  set  so  as 
to  form  a  spiral  line  round  it.  The  concaves,  feeders,  &c.  vary  but 
little  from  those  commonly  used,  and  we  are  not  told  in  what  the 
improvement  consists,  there  being  no  claim. 

10.  For  an  improvement  in  the  Manner  of  straightening  the 
Toggh  Joint  in  the  Hand  Printing  Press;  Otis  Tufts,  Boston, 
Massachusetts,  November  7. 

The  combination  of  levers  and  joints  shown  in  the  drawing  which 
accompany  this  specification,  constitutes  the  claim  to  a  patent;  a  good 
idea  of  this  cannot  be  given  in  words  alone,  and  we  therefore  omit 
the  form  of  the  claim.  We  have  had  occasion,  more  than  once,  to 
describe  variations  in  this  particular  apparatus;  the  relative  merits 
of  the  different  plans  cannot  be  otherwise  settled  than  by  direct  ex- 
perience. 

11.  For  an  iraprovennent  in  the  anode  of  manufacturing  Mat- 
tressesj  Sofas,  and  other  articles;  Rowland  Cromelien,  city  of 
New  York,  November  7. 

The  mattress  here  claimed  is  as  nearly  like  that  described  at  page 
1S8,  patented  by  Mr.  French  on  the  S5th  of  August,  as  one  mattress 
can  well  be  like  another;  and  if  claims  can  be  sustained  for  differ- 
ences so  small,  every  man  may  readily  become  an  inventor,  and  se- 
cure his  invention  by  patent.  To  the  public,  however,  this  will  be 
a  point  of  little  importance,  provided  thej  obtain  a  good  article,  and 
do  not  pay  any  thing  for  the  pretended  improvement. 

12.  For  a  process  by  which  the  Borings^  Drillings,  Filings, 
or  Turnings  of  Cast  Iron  are  rendered  available  in  the  Fur- 
nace; Magradier  Mason,  Georgetown,  District  of  Columbia,  No- 
vember 8. 

(See  specification.) 

13.  For  an  improved  Sot  art/  Steam  Engine,  or  Pump;  Oli- 
ver Allen,  Norwich,  Norwich  county,  Connecticut,  November  8. 

The  attempts  at  rotary  steam  engines  have  been  so  numerous,  that 
it  is  scarcely  to  be  expected  that  any  other  than  new  modifications, 
and  methods  of  obviating  the  difficulties  which  have  attended  their 
use,  should  be  now  brought  forward.  The  present  engine,  in  its 
general  structure,  resembles  others  which  have  been  previously  pa» 
•tented,  and  this  is  stated  by  the  patentee.  There  is  to  be  a  revolv- 
ing drum,  with  a  stationary  head.  Valves  are  opened  and  closed  by 
a  circular  gaide  piece,  so  curved  as  to  effect  this  object  in  the  desired 
manner.  One  of  the  improvements  proposed  is  the  making  depres- 
sions in  the  head  of  the  revolving  drum,  or  cylinder,  over  which  de« 
pressions  the  edges  of  the  valves  pass;  these  allow  the  steam  to  escape 
at  the  moment  the  valve  begins  to  rise,  and  thus  relieve  it  from  the 
pressure  which  would  impede  its  opening.    Another  part  claimed  as 


Digitized  by 


Googk 


316    American  Patents /or  November ^  wiih  JRemarke. 

an  improvement  is  the  employment  of  three  cocks  In  a  steam  box, 
the  keys  of  which  cocks  are  geared  together,  so  that  one  leTer  acts 
upon  the  whole;  these  cocks  serve  to  cot  the  steam  off,  or  to  admit 
it  at  either  of  two  openings,  so  as  to  stop  or  reverse  the  motion  of 
the  engine.  The  following  claim  notices  these  and  other  parts  view- 
ed as  new.  *Hst.  The  manner  of  fixing  and  adjusting  the  circular 
guide  plate  for  opening  and  closing  the  valves.  2nd.  The  excava- 
tions made  in  the  fixed  head  for  relieving  the  valves  from  the  pres- 
sure of  the  steam  before  they  commence  rising.  3d.  The  mode  of 
giving  a  lateral  adjustment  to  the  cylinder  by  means  of  the  circular 
plates  inserted  into  the  ends  of  the  casing,  and  which^bear  upon  the 
shoulders  of  the  shaft.  4th.  The  employment  of,  and  the  manner  of 
fixing  the  three  cocks  for  the  admission  and  discharge  of  steam,  when 
used  as  a  steam  engine.  5th.  The  packing  in  the  grooves  of  the 
fixed  head,  by  means  of  circular  metallic  rings,  borne  up  by  elastic 
packing,  or  by  springs." 

14.  For  an  improvement  in  the  •Apparatus  tisedjbr  heating' 
Hatters'  Irons;  Daniel  L.  Tuthill,  city  of  New  York,  Novem- 
ber 8. 

This  furnace  is  very  simple  in  its  structure,  and  is  to  be  made 
wholly  of  metal.  The  fire  place  is  a  cylinder  of  eight  inches  in 
height,  and  the  same  in  diameter,  with  a  grate  at  the  lower  endt  and 
two  bars  above  to  support  the  irons,  being  exactly  like  the  common 
cast  iron  furnaces.  The  cylinder  is  to  be  placed  in  an  iron  box,  or 
oven,  like  that  of  a  common  cooking  stove,  having  a  hole  through 
its  bottom  to  allow  the  cylinder  to  pass  through,  until  it  rests  upon 
a  rim,  or  flanch,  surrounding  its  upper  edge.  The  oven  is  closed  by 
a  door,  and  has  a  pipe  leading  from  the  top,  and  furnished  with  a 
damper  to  regulate  the  draft. 

The  claim  is  to  ''  the  general  construction  and  application  of  the 
furnace  above  specified,  for  the  above  mentioned purposes.^^ 

The  /genera/ construction  has  certainly  but  little  of  novelty  in  it,  nor 
do  we  think  it  very  good.  The  furnace  part,  if  made  of  clay,  brick, 
or  other  bad  conductor,  would  be  more  economical,  and  less  annoy- 
ing in  warm  weather.  As  to  the  "  appKcation**  to  the  "  above  men- 
tioned purposcj^^  we  apprehend  that  if  the  tailor  may  heat  his  goose, 
and  the  laundress  her  flat  irons,  at  such,  a  furnace,  the  hatter  may 
take  the  same  liberty,  either  with  or  widiout  a  patent  therefor. 

16.  For  an  improvement  in  forming  tbe  Pavement  of  Streets, 
for  vrhich  a  patent  issued  to  John  L.  Sullivan,  Elngineer,  of  New^ 
York  city,  on  the  20th  of  October,  1831,  which  patent  has  ^een 
surrendered  and  cancelled  on  account  of  a  defective  specification, 
and  reissued  November  9. 

The  principal  difference  between  the  present  and  former  specificar 
tion  consists  m  thexlrawing  up  of  the  new  one  with  much  greater 
precision  than  the  former,  and  in  the  direct  mentioning  that  instead 
of  finishing  with  the  water  cement,  the  patentee  sometimes,  after  th% 
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lower  stratnin  of  water  cement  is  drj,  fills  the  upper  ptrt  of  the  in- 
terstices with  fusible  mineral  cement,  applied  boiling  hot,  forcing 
fragments  between  the  stones,  as  in  the  former  instance. 

For  oar  notice  of  this  patent  when  first  issued,  we  refer  to  p.  236, 
in  the  number  for  last  month. 


16.  For  a  Thrashing  Machine;  Johnson  Dawkins,  Westport, 
Oldham  county,  Kentucky,  November  10. 

This  machine  operates  by  means  of  flails  fixed  in  rows  upon  each 
side  of  a  thrashing  floor.  The  thrashing  floor  is  an  inclined  plane 
down  which  the  article  to  be  thrashed  is  made  to  pass,  the  flails  ope- 
rating upon  it  in  its  descent.  The  floor  is  formed  of  slats  which 
allow  the  grain  to  pass  through  on  to  a  spout  which  conducts  it  down 
to  a  winnowing  machine*  The  wheel  work  and  levers  by  which  the 
flails  are  to  be  moved,  are  placed  under  the  inclined  floor. 

The  claim  is  to  *^  the  before  deacrit>ed  machine,  but  particularly 
the  vibrating  frames  of  flails  or  beaters;  the  mode  in  which  they  are 
vibrated;  the  inclined  floor,  and  the  openings  and  spouts  for  convey- 
ing the  grain  to  the  winnowing  machine." 

17.  For  Looking  glass  back  ground  to  Pictures  or  other 
Ornaments;  Isaiah  JenniDgs,  city  of  New  York,  November  11. 

(See  specification.) 

18.  For  a  process  for  Dying  Cotton  in  the  Staple^  or  Cotton 
Wool;  James  Roy  Stewart,  Lowell,  Middlesex  county,  Massa- 
chusetts, an  alien  who  has  resided  two  years  in  the  United  Slates, 
November  H. 

The  object  of  this  patent  is  to  prepare  the  cotton  wool  for  entering 
into  the  composition  of  cloths  ot  mixed  colours.  When  the  cotton 
has  been  carded,  the  laps,  or  sheets,  as  they  are  delivered  from  the 
machine,  are  to  be  loosely  folded  so  as  to  bring  the  extremities  nearly 
together;  they  are  then  to  be  placed  between  coarse  sheets,  or  secured 
in  any  similar  way,  allowing  the  contact  of  water;  the  cotton  thus 
secured  is  to  be  boiled  in  water  for  about  four  hours;  the  laps  are 
then  to  be  dyed  in  the  manner  in  which  yarn  is  usually  dyed;  the 
boilin|,  it  is  said,  will  prevent  all  shrinking  and  matting  in  the  pro- 
cess of  dying,  and  thus  remove  the  difficulty  which  has  heretofore  ex- 
isted in  preparing  it  to  be  used  in  mixed  cloths. 

19.  For  a  Machine  for  Mixing  Mortar;  Andrew  Kirkpatrick, 
Urbana,  Champaign  county,  Ohio,  November  12. 

This  machine  is  designed  for  mixing  mortar  for  bricklayers,  or  clay 
for  potters.  Two  vertical  shafts  are  made  to  revolve  in  an  oblong 
tub,  with  circular  ends;  the  shafts  have  knives,  or  breakers,  passing 
through  them,  which,  by  their  revolution,  divide  and  mix  the  mate* 
rials;  the  knives  of  one  shaft  are  so  fixed  as  to  pass  between  those  of 
the  other.  There  is  to  be  a  hopper  above  the  tub  into  which  the  ma- 
terials are  to  be  placed,  and  aader  this  a  seive,  and  trough,  or  chute; 
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the  cog  wheal  bj  which  the  shafts  are  made  to  tarn,  is  farnitked 
with  cams  which  affitate  the  seive«  Thetqb  is  to  contain  water,  and 
as  the  materials  falTinto  this,  the  revolving  knives,  or  breakers,  agi- 
tate anci  mix  them. 

The  claim  is  to  **  the  foregoing  machine,  particularlj  the  Tertical 
shafts  containing  the  knives  or  breakers,  and  the  cams  on  the  double 
faced  GQg  wheel  for  shakiog^e  riddle.'' 

20.  For  Elliptical  Steel  Springs  for  Carriages;  Charles 
Hinkle,  Northamptoii  Towuship,  Lehigh  county,  Pennsylvania, 
November  12. 

This  elliptical  steel  spring  is,  in  form,  the  double  bow  spring,  which 
we  see  in  use  every  day,  and  many  times  a  day.  The  only  novtUy 
appears  to  be  that  each  bow  is  to  be  a  single  plate  of  steel,  instead  of 
several  plates  one  upon  the  other.  ^*  The  inventimi  here  claimed  ih 
in  making  steel  springs  for  carriages  of  two  plates  of  steel  bent  to 
any  curve,  placed  upon  each  other,  and  fastened  at  their  ends  by  lap- 
ping, and  with  rivets,  or  bolts,  and  thua  forming  elliptical  springs.'' 

21.  For  an  improvement  in  the  Machine /or  Spinning  Cotton 
or  fFbol;  Levi  Rice,  Milbnrji,  Somerset  county,  Maine,  Novem- 
ber 14. 

It  appears,  judcing  from  the  drawing,  if  such  it  may  be  called, 
that  this  is  intended  as  a  domestic  spinning  machine,  as  it  is  repre- 
sented as  earrjing  eight  spindles  only.  The  band  which  drives  the 
spindles  appears  as  though  it  pressed  against  their  whiris,  which  it 
is  made  te  embrace  by  being  carried  round  a  roller  between  each 
spindle,  0,  a,  a,  being  the  spindles,  ^^    ^^    ^^     A^ 

and  6, 6,  6,  the  rollers,  which  are,  >^    /^    /^    /^    i 

we  suppose,  what  are  designat-  ^/  }^  ^f  ^f  1^ 
ed  friction  wheels  by  the  patep-  it  cc  ^  ^  ^ 
tee.  He  claims  ^^  the  putting  any  number  of  spindles  in  motion  by 
nne  band,  by  the  improvement  of  the  friction  rollers,  consequently 
the  yarn  or  toread  on  each  spindle  is  twisted  exactly  even,  or  alike, 
which  cannot  be  done  with  a  band  to  each  spindle,'' 

22.  For  a  Machine  for  Planing  and  Dressing  Boards,  &c. 
John  W.  Newberry,  Avon,  Livingston  county,  New  York,  No- 
vember 15. 

The  plane  used  in  this  machine  has  cutting  irons  fixed  in  the  or- 
dinary manner;  but,  being  intended  to  cot  by  its  motion  in  both  di- 
rections, it  has  two  irons  which  have  inclinationa  the  reverse  of  each 
other*  The  stock  has  two  faces,  the  planes  of  which  form  an  obtuse 
angle  at  their  union  in  its  middle.  The  plane  is  made  to  tilt  as  it 
losses  backward  and  forward,  so  as  alternately  to  brine  each  face^ 
and  cutting  iron,  on  to  the  board  or  plank.  There  is  a  frame  work 
above  with  cog  wheels,  and  a  rack  and  pinion,  wi^i  their  necessary 
appendsyree  for  working  the  sliding  frame  with  tiie  plane,  back  and 
twtih.    There  are  also  proper  contrimnoes  for  balding  the  board ; 
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the  whole  of  theie  Are  well  represented  in  the  drawina  which  accom- 
panies the  specification,  to  which  there  are  ample  re  fences. 

There  is  no  claim  made,  and  as  the  machine  is  not  similar  to  any 
other  for  the  sanse  purpose  with  which  we  are  acquaintcftl,  this  may 
not  be  of  an  J  importance. 

Fron  its  structure,  it  appears  to  be  calculated  for  short  stuff  only, 
and  we  think  it  too  complex  for  general  use,  even  for  such  stoffl  la 
the  greater  number  of  cases,  a  plane  of  the  ordinary  constmction, 
especially  in  roughing  out,  will  tear  the  stuff  in  working  in  one  di^ 
rection,  and  indeed,  the  cases  are  rare  in  which  even  a  smoothing 
plane  may  be  used  indifferently  either  way.  This  objection  must  lie 
against  most  of  the  planing  machines  in  which  the  cutting  is  not  done 
in  a  curve. 


23/  For  a  Self-regulating  or  Self-directing  Rail-road  Car^ 
Lewis  Wernwag,  Harper's  Ferry,  Jefiersoo  county,  Virginia,  No- 
vember \Q. 

This  car  is  to  have  four  wheels  filed  in  the  usual  way,  and' half 
way  between  these  there  is  to  be  another  pair  of  wheels  of  smaller 
diameter,  which  last,  are  the  regulating,  or  guiding  wheels.  The 
fore  and  hind  axles  run  in  frames  connected  together  by  coupling 
poles,  like  those  of  a  common  wagon,  but  of  equal  length,  so  as  to 
meet  in  the  centre.  The  guiding  wheels  are  to  operate  apon  the 
coupling  poles  at  their  point  of  junction,  forcing  them  laterally,  ao-« 
cording  to  the  curvature  of  the  road.  In  the  drawingi  these  guiding 
wheels  are  represented  as  about  four-fifths  of  the  diameter  of  the 
main  wheels.  They  are  connected  together  by  means  of  a  slender 
iron  axle,  which  has  its  main  bearing  in  a  box  at  its  centre;  there  are 
shoulders  upon  the  axle  by  which  it  is  made  to  act  upon  the  polea 
which  are  connected  with  the  box,  or  bearing.  The  guiding  whtela 
are  furnished  with  flanches,  like  the  main  wheels,  and  when  the  road 
is  curved,  these  flanches,  touching  against  the  edges  of  the  rails, 
cause  the  ends  of  the  coupling  pole  to  keep  in  the  centre  betweeo 
the  two  rails. 

There  is  a  jointed  lever  attached  to  each  side  of  the  carriage,  fur- 
nished with  boxes  to  receive  the  axle  of  the  regulating  wheels,  in  or^ 
der  to  steady  it,  whilst  the;^  allow  it  to  slide  mely  endwise. 

The  claim  is  to  the  described  method  of  making  raiUroad  carriages 
with  self-directing  wheels  and  axles,  however  applied. 

Where  a  road  is  considerably  curved,  the  vertical  e^ffe  of  the 
flanch  of  the  guide  wheel,  acting  upon  the  vertical  edge  ol^e  iron 
rail,  will  occasion  much  rubbing  friction,  which  will  cause'  them  to 
wear  with  considerable  rapidity.  Should  this  objection  prove  to  be 
of  little  moment,  the  principle  upon  which  they  act  is  undoubtedly 
good. 

24.  For  a  Thrashing  Machine;  Philip  Shaffer,  Richmond 
Township,  Bucks  county,  Pennsylvania,  November  16w 

*<  The  improvement  claimed  is  the*fixing  the  iron  pins,  or  pick- 


Digitized  by 


Googk 


820     American  PeUenisfor  Nommier,  with  Remarks* 

era,  firmlj  in  the  bars  placed  on  the  cylinder,  mod  the  remoTing  of 
one  piece  of  the  cast  iron  bed,  and  substitattng  th^  board  to  preserve 
the  straw.'* 

The  macttine  is,  generally,  like  its  neighboare;  some  of  which,  we 
presume,  have  the  iron  teeth  fixed  firmly — at  all  events,  the  present 
patentee  does  not  indicate  any  new  way  of  doing  this.  His  mode  of 
preserving  the  straw  untangled,  we  do  not  quite  underatand.  He 
says,  however,  that  it  is  effected  by  removing  a  part  of  the  cast  iron 
bed,  or  curve,  under  the  cylinder,  and  placing  a  board  to  receive  and 
guide  the  straw. 

26.  For  Combined  Christ  and  Saw  Mils;  Noah  Porter,  Boe- 
ton,  Massachusetts,  November  17. 

The  shafts  of  circular  saws,  and  the  spindles  of  grist  mills  are  to 
be  driven  by  pinions  geared  into  the  same  horizontal  spur  wheel. 
There  are,  of  course,  the  necessary  fixtures  for  performing  the  re- 
quired operations,  but  these  do  not  present  any  thing  in  the  slightest 
degree  new.  The  patentee  appears  to  be  of  a  similar  opinion,  as  he 
claims  *Uhe  general  arrangement  of  the  before  described  combined 
grist  and  saw  mills,  and  the  mode  of  throwing  the  saw  mill  in  and 
out  of  gear  by  the  levers,  or  elevators." 

26.  For  a  machine  for  IVashing  and  Wringing  ClotheSy  and 
for  Heating  Water;  James  Luckey,  Troy,  Rensellaer  county. 
New  York,  November  19. 

This  machine  consists  of  an  oblong  box,  divided  into  three  com- 
partments, in  one  of  which-  the  water  is  to  be  heated;  the  clothes  are 
to  be  washed  in  the  second,  and  wrung  in  the  third.  A  furnace  of 
metal  is  to  be  let  into  one  of  the  compartments  of  the  box,  and  is  to 
be  secured  to  it  by  the  aid  of  a  flanch.  The  water  in  this  compart- 
ment surrounds  the  furnace,  the  smoke  being  conducted  oflT  through 
a  pipe  rising  from  the  back  end  of  the  furnace.  The  washing  com- 
partment, which  is  in  the  centre,  is  about  twenty  inches  square;  iti 
this  is  to  be  placed  a  fluted  rubbing  board,  on  the  ordinary  construc- 
tion; a  rubber,  consisting  of  two  or  three  rollers  held  in  the  hand,  by 
means  of  its  frame  and  handle,  is  to  be  passed  over  the  clothes  held 
upon  the  rubbing  board. 

The  wringing  compartment,  which  is  at  one  end,  contains  a  strong 
netting,  or  coarse  cloth,  attached  to  a  shaft  which  may  be  turned  by 
a  handle  or  crank.  The  clothes  to  be  rinced  are  placed  in  this  cloth, 
or  netting,  and  on  turning  the  shaft,  by  means  of  the  handle,  they 
are  twiiited  round  it  and  the  water  squeezed  out  of  them. 

The  claim  is  to  the  mode  of  heating  the  water;  the  apparatus  for 
wringing;  the  rubber,  and  the  gener^  arrangement  of  the  several 
parts. 

27.  For  an  improvement  in  the  Machine  far  polishit^  and 
graining f  or  dicing  Morocco^  or  other  Leather;  patented  on  the 
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20th  q(  Aipril,  1831;  Robert  £nefi»  Boston,  MaasachuMtts,  No- 
vember 21,  1831. 

We  gave  en  eceoant  of  this  machine  whea  first  patented,  which 
will  be  found  at  page  164  of  the  last  volume,  with  a  reference  to  sene 
machines  for  the  same  purpose  previously  patented.  The  present 
specifieatian  describes  toe  whole  nuuthine,  witheut  designating  the 
partu  wbipfi  ixmstitate  the  improvement  The  patentee  observeSf 
that  bj  comparing  the  present  specification  and  drawing  with  the 
former,  it  will  be  found  that  there  are  parts  not  described  in  the 
ori|;ioaJ9  and  that  these  constitute  the  improvements  which  he  now 
claims.  We  do  npt  think  that  it  ought  to  be. left  to  others  to  discover 
what  a  man  patents,  but  that  he  should  clearly  point  out  in  what  his 
claim  consists.  Two  machines  which  are  essentially  alike  in  print- 
ciple,  nay  differ  in  a  way  which  would  not  become  the  proper  sub- 
ject of  a  patent.  It  may,  for  example,  be  found  necessary  to  brace 
a  machine  more  effectually,  or  to  make  some  part  of  it  stronger  than 
was  at  first  done,  and  liiese  alterations  might  constitute  real  im-^ 
provements  in  one  sense  of  the  word,  although  not  in  another.  The 
patentee  should  tell  us,  therefore,  whether  his  improvements  extend 
to  the  mere  faf  t  of  arrangement,  or  include  what  may  be  called  a  new 
principle,  or  mode  of  action,  and  in  what  part  tliis  new  principle^  or 
mode  of  action,  is  to  be  found. 


28.  For  an  improvement  in  the  mode  of  Scouring^  SmooiJ^ 
ingj  Burnishing^  ^c.  all  kinds  qf  Tanned  Skins^  or  Leather; 
Robert  Ernes,  Boston,  Massachusetts,  November  21. 

This  machine  is  intended  to  perform  several  operations  in  the  lea- 
ther manufacture  which  have  hitherto  been  performed  by  hand,  BHch 
aa  scouring,  cleansing,  striking  out,  putting  out,  smoothing,  brushing, 
dressings  and  finishing.  The  present  machine  is  prteisely  similar  ia 
its  general  construction  to  that  referred  to  in  the  last  article,  bat  it 
is  made  to  carry  brushes,  sleckers,  and  substances  covered  with  doth 
or  felt,  adapting  it  to  the  performance  of  the  operations  above  enume- 
rated $  these  occupy  the  place  of  the  flint,  or  other  polishers,  used 
in  polishing,  graining  or  dicing. 

The  claim  made  is  not  to  tbebrusheSf  &:c.  but  to  the  mode  of  using 
them  by  means  of  the  machinery  described;  the  nrushes  and  other 
instruments  attached  to  the  wheel,  or  revolving  arms,  being  similar 
to  those  ordinarily  used  in  the  band. 


29.  For  an  improvement  in  the  Bedstead  called  the  "  Meta- 
morphoric  Alleviator,"  for  which  a  patent  was  obtained  on  the 
25th  of  October,  1830;  Jonathan  Lowe,  Whitesborongh,  Oneida 
county,  New  York,  November  21. 

The  bedstead,  it  appears,  remains  essentially  the  same  as  under 
the  former  {Nitent,  but  the  elevating  process,  which  was  originally 
performed  bj  means  of  rollers,  cords,  and  pulleys,  moved  by  a  crank, 
18  effected,  in  the  improved  bedstead,  by  wheels  and  axles,  using 
aither  straps,  cords,  or  chains,  or  other  means  of  fastening  them  to- 
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gather,  and  pinions,  r&tchets,  segments,  or  other  means  of  cbanging 
the  position. 

AIL  this,  it  is  true,  is  rather  indefinite,  bnt  for  this  we  are  not  an- 
swerable) the  defect  being  in  the  specification. 

30.  For  a  Chemical  Water  Proof  Cement  for  preserving 
brick  and  wood  work  from  tbe  injurious  effects  of  water ;  Charles 
Fletcher,  Boston,  Massachusetts,  November  22. 

The  composition  here  prescribed  is  a  mixture  of  three  quarts  of 
hydraulic  cement,  two  of  calcined  plaster  of  Paris,  one  of  unslaked 
lime,  ground;  a  quarter  of  a  pound  of  copperas,  pulverized;  and  half 
a  pound  of  litharge,  or  red  lead.  The  plaster,  we  are  told,  must  be 
calcined  in  an  air  tight  vessel,  and  when  the  above  ingredients  are 
mixed  together,  there  must  be  added  half  a  gallon  of  boiled  linseed 
oil,  the  same  quantity  of  spirits  of  turpentine,  and  a  gill  of  sour  ale 
or  beer.  These  ingredients  are  to  remain  together  for  two  or  three 
days;  they  are  then  to  be  ground,  and  after  bemg  brought  to  a  proper 
consistence  by  adding  equal  parts  of  boiled  oil  and  turpentine,  the 
work  is  to  be  covereawith  two  or  three  coatsof  the  mixture,  laid  on 
by  a  brush.  When  a  darker  shade  is  wanted,  Roman  cement  is  to  be 
added  until  the  desired  colour  is  obtained. 

There  is  no  claim  made,  and,  of  course,  the*  patent  is  restricted  to 
the  composition  exactly  as  described,  a  composition  which,  if  it  pos- 
sess the  good  qualities  ascribed  to  it,  may  be  varied,  not  only  with- 
out injury,  but  probably,  to  advantage. 

31.  For  a  Thrashing  Machine;  Waldren  Beach,  city  of  Phi- 
ladelphia, Pennsylvania,  November  23. 

.  A  cylinder  is  to  revolve  within  a  curve,  and  the  other  parts  of 
this  machine  strongly  resemble  such  as  we  have  often  described; 
the  so  called  improvements  are  not  of  that  striking  or  tangible  cha- 
racter as  to  require  particular  notice,  as  they  consist  mainly  in  the 
method  of  putting  the  machine  together. 

32.  For  an  improvement  in  Saw  Mills;  Rufus  Eaton,  Concord, 
Erie  county,  Ne\%  York,  November  24. 

This  machine  exhibits  a  very  complex  combination  of  wheels, 
pinionsj  and  racks,  for  moving  a  carriage  which  supports  a  circular 
saw  for  sawing  timber.  The  improvement  particularly  claimed  is 
the  moving  the  frame  which  carries  the  saw,  instead  of  moving  the 
timber  in  the  usual  way. 

3a  For  a  Cure  for  Dropsy  and  Epilepsy;  John  S.Fall,  Rat- 
tlesnake Spring,  Morgan  county,  Georgia,  November  25. 

The  plan  of  treatment  designated  in  this  patent,  will,  we  are  told, 
cure  anasarca,  ascites,  hydrotnorax,  pericardial  dropsy,  dropsy  of  the 
scrotum,  and  hydrocephalus  internus,  producing  in  adults  epileptic 
affections  and  mental  derangement. 

In  the  first  place  a  tea  is  to  be  made  by  boiling  an  ounce  of  Sene«^ 
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ca  snake  root  for  an  hour  in  a  quantttj  of  water^  suflScient  to  make  a 
qnart.  In  this  an  ounce  of  saltpetre  is  to  be  dissolved  5  two  ounces 
of  this  tea  is  a  dose.  . 

A  pint  of  tea  is  to  be  made  bjr  boiling  three  drachms  of  purple  fox- 
glove in  water.    Of  this  half  an  ounce  is  a  dose. 

After  administering  aperient  medicine,  if  necessary,  a  dose  of  each 
of  the  teas  is  to  be  given  alternately  every  hour  for  ten  hours  in  suc- 
cession, for  two  or  three  days;  they  are  then  remitted  for  a  day  and 
a  half,  and  resumed,  but  not  continued  as  long  as  at  first.  Pills  of 
one  and  a  half  grains  of  calomel  are  then  to  be  given  morning  and 
night,  until  slight  ptyalism  is  produced,  soon  after  which  the  teas  are 
to  be  resumed,  which  third  course  of  the  teas  is  generally  sufficient 
for  the  cure.  In  case  of  debility,  tonics  are  to  be  administered. 
Should  the  cure  not  be  completed  by  the  first  course,  it  is  to  be  re- 
sniped,  and  carried  to  the  necessary  extent. 

We  do  not  know  whether  the  patentee  writes  M.  D.;  his  specifica- 
tion, however,  is  drawn  up  with  much  more  intelligence  than  those 
in  general  which  relate  to  quack  medicines,  or  empirical  practice. 
Whatever  of  fame  or  wealth  he  may  acquire  by  the  use  of  his  patent, 
we  doubt,  very  much,  his  growing  rich  by  the  sale  of  rights  to  prac- 
tising physicians. 

34.  For  an  improTement  in  Coach  Stcpsj  George  Carter,  New- 
ark, Essex  county,  New  Jersey,  November  26. 

The  specification  of  this  patent  consists  of  eighteen  words  only, 
communicating  the  information  that  the  improved  coach  steps  are  to 
be  made  of  malleable  cast  iron. 

Should  the  validity  of  this  patent  be  tested  in  a  court  of  law,  the 
gentlemen  of  the  bar  would  not,  we  apprehend,  imitate  the  brevity 
of  the  specification;  and  it  might,  as  has  been  frec^uently  the  case,  l>e 
found  much  more  easy  to  claim  than  to  hold  a  thing.  The  manufac- 
ture of  malleable  cast  iron  has,  in  England,  during  the  last  ten  or 
twelve  years,  embraced  the  greater  number  of  articles  which  were 
formerly  made  of  wrought  iron,  and,  according  to  the  assumption  in 
this,  and  similar  patents,  every  kind  of  article  so  made  might  have 
been  patented.  The  process,  when  new,  was  a  proper  subject  for  a 
patent,  but  not  the  individual  articles  subjected  to  it 


35.  For  a  Machine  jar  Painting  Cloth;  Otis  Ferrin,  Lan^- 
sinebnrg,  Rensselaer  county,  New  York,  Noveniber28.    • 

This  machine  is  in  the  form  of  a  trough,  or  hopper,  which  is  to 
contain  the  paint.  Its  bottom  consists  of  a  straight  piece  of  timber, 
coTered  with  leather;  one  side  of  the  trough,  which  is  called  the  knife, 
consists  of  a  board  sliding  in  grooves,  and  borne  down  by  sprites,  in 
order  that  its  lower  edge  mav  press  upon  the  cloth  as  it  is  drawn 
^HNigb.  A  roller,  on  each  side  of  the  piece  which  forms  the  bottom 
of  the  trough,  supports  the  cloth;  a  stick  is  attached  to  the  end  of 
the  cloth,  and  to  this  stick  ropes  are  fastened,  leading  to  a  windlass, 
sitMated  at  the  distance  of  the  length  of  the  piece;  this  windlass  serv- 
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ing  to  wind  the  ropeSf  and  draw  the  cloth  along.  The  partB  dunecl 
are  the  inclined  board,  forming  one  ftide  of  the  Iroogh^  tlM  apriogii, 

and  the  rollers. 


Specifications  of  AM£RrcAN  Patbhts. 
'Sjpecificalion  ofapaimtfor  rendering  Borings^  FUings^  ^e.  o/Iron^ 
avmUableinihe  Fumaee.  OranlediQ  MAONADi&a  MAsoir,  Ge^ge- 
Uwriy  DUtrict  of  Columbia^  November  8, 1831. 

I  TAKE  the  boringSf  drillings,  filings,  or  turnings,  and  subject  them 
to  the  action  of  a  powerful  pres^^  or  to  repeated  blows  from  a  tilt 
hammer,  drop  press,  ram^  or  to  the  action  of  anj  of  the  well  known 
machines  or  instruments  by  which  the  particles  raaj  be  forced  toge- 
ther and  made  to  adhere,  so  as  to  form  lumps  partially  consolidated. 
In  doing  this,  every  competent  workman  will  be  aware  that  the  par- 
ticles to  be  acted  upon  must  be  confined  in  a  box,  or  mould,  to  prevent 
their  being  scattered  by  the  pressure,  or  the  blow,  to  which  they  are 
to  be  subjected*  The  lumps,  or  masses,  of  iron  so  formed^  are  piaced 
in  a  furnace,  and  treated  in  the  same  way  in  which  pig  or  other  iroD 
is  treated  when  it  is  to  be  fused,  or  rendered  available. 

What  I  claim  as  my  invention,  or  discovery,  is  the  bringing  the 
particles  of  iron  which  are  produced  in  boring,  driUfng,  filing,  or 
turning,  into  lumps,  or  masses,  by  subjecting  them  to  the  acCioD  of 
aoy  machine,  or  instrument,  cakulated  to  elSct  that  obiect,  and  Aus 
lirioglnig  A^>n  into  a  state  from  which  they  can  be  readily  fuaed,  or 
rendered  available,  as  hereinbefore  set  forth. 

Magwadier  Masom. 


Spec^icaiion  <f  a  ptUent for  Looking  Olmee  Back  Grounds  to  Piduree 
or  other  Ornaments.  Granted  to  Isaiah  Jsxjiinos,  eitf^  of  New 
Vorki  November  11, 18S1. 

To  all  whom  it  mav  concern,  be  it  known,  that  I,  Isaiah  Jennings, 
"Of  the  city  of  New  York,  have  invented  a  new  and  useful  mode  of 
formine  back  grounds  to  pictures,  and  ornaments  of  various  kinds, 
which  I  call  the  looking  glass  groumt,  and  that  the  following  is  a  full 
smA  exact  description  of  my  said  invention. 

The  end  to  be  attamed  la  the  formation  of  an  aerial  back  growid  le 
pictures  and  other  ornamental  articlea,  by  whkh  they  reeeive  an  ap- 
pearance of  more  perfect  relief  than  by  nay  aaede  of  precedure  hiifc- 
arto  known.  This  I  effect  in  difercnt  ways,  but  ail  ntended  to 
|ivo  a  looking  glasa  back  gronnd  to  the  pictnre  or  ornament  I  aome* 
ttmea  take  a  p&te  of  ^lasa  which  has  not  been  sUvered^  and  I  draw 
npon  it  such  portrait,  pictnre,  ornament,  or  device^  at  may  be  deairc^ 
In  one  or  more  colours;  or  I  stain  or  enamel  the  same  upon  the  i^aSf 
and  after  mch  pictnre  or  device  is  iniahed,  I  proceed  to^  sAver  Ihn 
ghuM,  am  the  aame  side  wHh  the  pictam  or  dmse^  in  ihn 
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way  of  lAlTttrittg  looking  gianet.  Or*  inatead  of  aiWeriiw  the  glaoa 
upon  which  the  picture  or  device  10  paiotedf  I  place  behiad  it  a  plate 
of  looking  glass,  securing  the  two  glasses  in  anj  suitable  frame,  the 
painting,  or  device,  inwards. 

When  the  picture  or  device  is  formed  upon  paper,  or  anj  other 
material  which  can  be  cut  out,  I  carefully  cut  the  said  picture  or 
device  from  its  ground,  and  then  lay  the  ground  upon  the  silvered 
side  of  a  looking  glass,  and  trace  the  outline  of  the  picture  or  device 
thereon,  through  the  silvering.  I  then  remove  the  silvering  within 
the  said  tracing,  and  appl;^  the  picture  or  device  in  the  space  thus 
formed,  securing  it  by  a  suitable  backboard,  or  otherwise.  Or  I  place 
the  said  picture  or  device  between  a  plain  and  silvered  glass,  which 
produces  the  same  effect  as  the  foregoing. 

At  other  times  I  trace  the  outline,  and  remove  the  silvering,  as  in 
the  last  example,  and  then  paint  the  desired  picture  or  device  upon 
the  glass.  In  either  of  these  modes  of  procedure  a  similar  effect  is 
produced. 

What  I  claim  as  my  invention  is  the  forming  a  back  ground  of 
looking  glass  to  pictures  and  ornaments  ol^  various  kinds,  upon  the 
principle,  and  producing  the  effect  herein  described,  whether  the 
same  be  done  by  either  of  the  modes  hereinbefore  mentioned,  or  in 
any  other  accomplishiog  the  same  object. 

»  Isaiah  Jennings* 


On  the  Strength  and  Best  Ibnm  of  Cast  Jron  Beamt. 

[Continued  from  p.  271.] 

iSxperimont  11.  Beam  from  model  of  experiment  9,  the  top  and 
bottom  ribs  being  altered :  the  areas  ef  the  top  and  bottom  Sticlioos  as 
one  to  four  nearly.  Streo^h  SS14  lbs.  per  inch.  This  result  com- 
pared with  that  to  b6  |iven  in  expertaient  13,  for  a  bealA  of  (be  com- 
mon forra,^  shows  a  gam  of  one  fifth,  nearly,  in  strength. 

Experiment  12.  Bottom  flaneh  increased.  Area  of  section  of  top 
and  bottom  one  to  five  and  a  half  nearly.  Stren^lh  9346  lbs.,  a  gain 
of  nearly  one-fourth  over  the  common  form  as  given  by  experiment 
13.  If  the  weight  of  this  beam  be  considered,  it  reduces  the  gain 
over  the  common  form  to  one-seventh. 

Experiment  13.  Beam  of  the  common  form^  cast  from  the  same 
model  as  that  of  experiment  4.    Strength  2693  lbs. 

The  form  of  the  beams  experimented  upon  was  now  entirely 
changed. 

*'The  beams  in  our  future  experiments 'were  of  equal  height,, 
through  tiieir  whole  length,  and  had  their  top  and  bottom  ribs  uni- 
form in  thickness,  but  tapering  toward  the  ends,  the  bottom  rib  be- 
ing parabolic  They  are  represented  by  the  subjoined  vertical  plan 
and  elevation,  where  the  seclkwa  at  the  middle  of  the  several ' 
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are  as  in  the  following  ezperimeDts;  and  the  sections,  from  their  mid- 
dle toward  the  ends,  as  in  experiments  II,  9,  3. 

Plan. 


Elevation. 

<<  This  form  was  adopted  to  save  metal,  bj  reducing  the  bottom 
rib,  which  was  likely  to  become  very  large.  The  reasonings  by  which 
I  was  led  to  suggest  these  deviations  from  the  form  of  the  elliptical 
beam  before  used,  were  the  following: 

*^  The  vertical  part,  which  was  uniform  through  the  whole  length,* 
being  thin  comparatively  with  the  bottom  rib,  the  beam  Aight  be 
made  of  equal  height  throughout,  and  conseauently  its  depth,  and 
power  of  bearing  near  the  ends,  increased  with  little  additional  metal. 

^*  From  the  form  of  fracture  in  the  preceding  experiments,  and  the 
great  size  which  the  bottom  rib  would  be  of,  I  was  convinced  that 
the  neutral  line  in  our  future  experiments  would  lie  very  low,'t  and» 
therefore,  nearly  all  the  tensile  force  would* be  exerted  by  the  bot- 
tom rib,  whilst  the  rest  of  the  beam  would  serve  for  little  more  than 
a  fulcrum;  the  centre  of  resistance  to  compression,  or  of  that  fulcrum 
laying  very  near  to  the  top,  it  being  perhaps  at  the  point  r  :|:  in  our 
former  experiments. 

**  Suppose  D  to  be  the  vertical  distance  from  the  centre  of  com- 
pression, at  any  part  of  the  beam,  to  the  centre  of  tension  in  the  bot- 
tom rib;  and  T  to  be  the  direct  tensile  strength  of  the  bottom  rib  at 
that  part;  then  T  multiplied  by  some  function  of  D,  (perhaps  T  x  D) 
will  represent  the  strength  of  the  beam  there.  But  D,  throughout  the 
same  beam,  will  be  a  constant  quantity,  or  nearly  so;  the  strength  of 
the  beam,  therefore,  at  any  part,  will  be  pearly  in  proportion  to  that 
of  its  bottom  rib  at  that  part;  and  as  the  strain  will  be  less  toward 
the  ends,  the  bottom  rib  may  be  reduced  there  likewise. 


<«  Suppose  the  bottom  rib  to  be  formed  of  two  equal  parabolas,  the 
vertex  of  one  of  them  ACB  being  at  C;  then  by  the  nature  of  the 

*  The  vertical  part  of  the  beam  ought^  like  the  ribs*  to  have  been  reduced 
toward  the  ends,  considering  the  leverage  only;  but  that  was  neglected  as  there 
might  hare  been  too  g^eat  a  tendency  m  the  weight  to  cut  the  beam  across, 
near  to  its  ends,  if  it  were  more  reduced  there.     See  article  33,  (pftge  265.) 

t  This  was  verified  by  the  19th  experiment,  where  the  wedge,  showed  the 
neutral  line  to  be  at  three-iburths  of  the  depth. 

t  See  cuts  pages  268,  269,  &c. 
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curve,  d  e  18  as  A  6  x'Be;  the  strength  of  the  bottom  rib,  therefore, 
and  coQseqaently  that  of  the  beam  at  that  place  will  be  as  this  rec- 
tangle. It  IS  shown,  too,  by  writers  on  the  strength  of  materials,  that 
the  rectangle  A  6  x  B  e  is  the  proportion  of  strength  which  a  beam 
ought  to  have,  to  bear  equally  the  same  weight  every  where,  or  a 
weight  laid  uniformly  over  it;  it  would  appear,  therefore,  that  the 
beam  above  is  rightly  devised,  and  these  views  will  be  strengthened 
by  the  future  experiments. 

'« The  length  of  the  parabola  AB  in  the  following  experiments,  was 
just  four  feet  six  inches,  or  equal  to  the  distance  between  the  sup- 
ports, and  three  inches  were  added  to  each  end  of  the  beam  beyond 
the  points  A  and  B,  to  lay  upon  the  props;  the  parabolic  bottom  was 
likewise  tt  little  strengthened  at  the  ends,  aain  the  figure. 

Experiment  14.  Distance  between  the  supports  4i  feet,  and  depth 
of  beam  5|  inches.  Strength  3246  lbs.  Broken  by  tension,  near  the 
middle  of  the  beam. 

Experiment  15.  Distance  between  the  supports  and  depth  of  beam 
as4)en>re.  Area  of  bottom  rib  increased  from  2.314  inches  to  2.916 
inches.    Strength  3194.    Beam  broken  by  tension. 

Experiment  16.  Beam  from  the  same  model,  but  with  a  larger  bot- 
tom rib,  viz.  of  3.413  inches  area.  Strength  less  than  preceding, 
from  a  defect  probably  in  the  material,  the  beam  having  broken  at 
but  little  more  than  half  the  deflection  at  which  that  of  experiment 
15  gave  way. 

Experiment  17.  Beam  of  the  common  form,  as  in  experiment  4. 
Result  not  comparable,  the  same  remarks  applying  as  have  been  made 
upon  experiment  16.     Strength  about  2466  lbs.  per  square  inch. 

Experiment  18.  Beam  of  the  same  model  as  that  used  in  experi- 
ment 16.     Strength  3317  lbs.  per  square  inch. 

*^4S.  The  preceding  beams  were  intended  to  be  equally  strong, 
in  every  part,  to  sustain  a  load  laid  uniformly  over  them;  and  to  see 
if  that  was  the  case  in  this  beam,  I  made  the  following  experiment: 
The  larger  arm  of  the  beam  was  placed  on  two  supports,  two  feet 
three  inches  apart,  and  had  26497  lbs.  laid  upon  its  middle,  without 
breaking  there:  it  failed  at  its  fractured  end,  or  it  would  have  been 
tried  further. 

'^Now,  from  the  principle  of  the  lever,  (see  problem  further  on,) 
the  strength  of  half  of  a  beam  so  broken,  is  to  the  strength  of  the 
whole  beam,  as  three  to  two. 

<*  Hence,  as  the  whole  beam  broke  with  19441  lbs.  the  half  should 
not  have  broke  with  less  than  29161  lbs.  We  have  no  data  to  prove 
whether  this  would  or  would  not  have  borne  that  weight,  26497  lbs. 
only  having  been  laid  on  it;  it  is  however  probable  that  it  would  have 
borne  it  or  a  greater  weight. 

'*  Another  half  of  a  beam  of  nearly  the  same  dimensions,  and  which 
must  either  have  belonged  to  that  in  experiment  15  or  16,  broke  as 
before  in  its  middle,  with  22255  lbs.  the  breadth  of  the  bottom  rib, 
at  the  place  of  fracture,  being  4.6  inches. 
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Now  6 ;  3 : :  16905  (expt  15)  t  S535r  Hm.> 
««    B :  3 : ;  14336  (expt  16} :  S1504  lbs. 

<<  Hence,  the  Btrength  of  the  end  of  the  beam  was*  little  io  defect 
or  excels,  accordiog  «b  it  belooged  to  the  former  or  the  latter  of  these 
e;cperimeaU. 

**  The  beams  in  the.  precedine  four  experimentst  commeneiDg  with 
experiment  14,  were  cast  together,  and  supposed  to  have  been  from 
the  same  iron,  but  the  results  were  so  anomalous  that  nothing  could 
be  teamed  as  to  the  relative  strength;  there  was,  however,  one  fact 
proved  bj  them,  and  that  a  very  important  one;  everj  beam  bad 
broke  bj  tension,  or  through  the  weakness  of  the  bottom  rib,  wbtci^ 
though  so  large  had  alv^^sjs  been  torn  asunder,  while  the  top  iiart 
had  remained  unchanged.  It  having  been  prevented  from  twisting 
by  the  small  rib  there,  showed  no  signs  of  being  over  compressed. 

*^  44.  In  the  following  four  experiments,  and  indeed  in  all  the  fol- 
lowiog  ones,  a  good  deal  of  attention  was  paid  to  the  iron,  it  was  the 
same  as  that  used  in  the  commencement  of  this  series,  and  of  which 
a  description  has  jbeen  given:  it  is  a  strong  iron,  and  was  considered 
bj  Mr.  Lillie  as  best  adapted  for  beams»" 

Experiment  19.  The  last  beam  having  still  broken  bj  tension,  the 
bottom  rib  was  again  increased,  bj  making  it  thicker,  without  alter«- 
ing  the  depth  of  £e  beam.     Area  of  bottom  rib  4,4  square  inches. 

<*This  beam  broke  in  the  middle  by  compression  with  526084  lbs. 
or  11  tons  13  cwt,  a  wed|;e  separating  from  its  upper  side. 

**The  weights  were  laid  gradually  and  slowly  on,  and  the  beam 
had  borne  within  a  little  of  its  breaking  weight,  a  considerable  time, 
perfasns  half  an  hour. 

«'  The  form  of  the  fracture  and  wedge  is  represented  bj  the  figure, 
showing  a  side  view  of  the  beam;  where  e  nf  is  the  wedge,  ef  ssz5A 
inches,  i  n  a»3.9  inches,  angle  e  n/at  vertex  mt  82^,  • 


**  It  is  extremj|ly  probable,  from  this  fracture,  that  the  neutral 
point  was  at  is,  the  vertex  of  the  wedce,  and  therefore  at  three* fourths 
of  the  depth  of  the  beam,  since  S.9  inches  a  }  x  5|  inches  nearly. 

**  Hence  strength  per  square  inch  of  section  »  -gy  «=  4075  lbs. 

which  is  much  greater  than  that  in  any  of  our  former  experiments. 

*« Comparing  this  result  with  that  of  the  common  beam  in  experi- 
ment 22nd,  which  was  cast  with  these,  and  which  bore  2885  lbs.  per 
inch,  we  have  4075 — 2885  »  1190  lbs.  s  excess. 

««.•.  Gain  in  strength,  from  the  section,  ess  1^  =  .41,  or  upwards 

of  two-fifths  of  what  was  borne  by  the  common  beam. 
<>  The  quantity  of  metal  saved,  through  the  section,  would  be  re* 
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.presented  bj  the  above  excess  1190,  divided  by  4075,  the  quaatUy 
which  the  beam  bore  per  square  inch  of  section. 

«  .-.  Saving  of  Metaly  from  section,  =  ^  =  -292,  or  ^'^  nearlj. 

^*  If  we  compare  the  strength  of  this  beam,  and  that  in  experiment 
S2,  bjr  the  weights,  as  was  done  in  experiments- 11  and  12,  we  shall 
have  the  saving  in  metal,  through  the  section  and  general  form  of  the 
beam  conjoined,  33.377- 

*^  As  tliis  is  the  strongest  beam  we  have  tried,  if  it  be  compared, 
bj  weig|)t,  with  the  result  from  the  very  strong  beam,  of  the  common 
form,  in  experiment  7,  the  saving  in  metal  will  be  .29. 

**45.  Thus  we  have,  by  constantly  making  small  additions  to  the  bot- 
tom rib,  arrived  at  a  point  where  resistance  to  compression  could  be 
no  longer  sustained;  but  it  was  not  till  the  bottom  rib  had  considera- 
bly more  matter  in  it  than  double  the  rest  of  the  beam,  the  bottom 
rib  being  to  the  rest  as  4.4  to  1.83,  and  to  the  ^p  rib  as  6  to  1. 
Still  the  top  rib  was  not  crushed,  nor  showed  any  signs  of  weakness. 
The  fracture  took  place  by  the  vertical  part  of  the  beam  becoming 
torn,  by  the  opposite  forces  of  tension  and  compression  round  the 
neutral  line,  (see  art.  33,*)  as  was  the  case  in  the  experiment  in  arti- 
cle 23.t 

<'  The  great  strength  of  this  section  is  an  indisputable  refutation 
of  that  theory,  which  would  make  the  top  and  bottom  ribs  of  a  cast 
iroabeam  equal." 

Experiment  20.  Same  model  as  that  used  in  experiment  19. 
The  beam  broke  in  the  middle  by  tension  with  23249  lbs. 

^  This  is  considerably  less  than  what  the  former  beam  bore,  throqgh 
its  bottom  rib,  in  which  the  tensile  power  of  this  form  of  section  al- 
most wholljr  lies,  was  not  much  different.  The  iron  must  therefore 
have  been  weaker. 


•*  Strength  per  square  inch  of  section  =  ^!r  =  3576  lbs. 

^^Comparine;  this  with  the  result  of  the  common  beam  in  experi- 
ment 22,  which  bore  2885  lbs.  pernnch,  3576  —  2885  a  691  »  ex- 
cess. 

<^ .%  Gain  in  strength, from  section  s=  ^  sa  .256,  in  terms  of  what 

the  common  beam  bore;  whence  saving  in  metal  sa  ^^  a  ^  nearlj. 

'^If  we  compare  this  beam  with  the  comtnon  one,  by  their  weights, 
the  saving  metal  will  be  .26,  or  upwards  of  « th. 

**  The  thickness  of  the  vertical  part  of  the  beam,  in  experiment  19, 
was  .266,  and  in  this  experiment  .335;  we  might  therefore  have  in- 
creased the  bottom  rib  of  this  beam,  in  the  ratio  of  335  to  266,  or  fd 
nearly,  when  it  is  probable  the  beam  would  have  broke  equally  soon 
by  tension,  or  by  the  rupture  of  the  vertical  part  as  in  experiment  19- 

•Page  265.  t  Page  202. 
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And  a  much  greater  excess  of  strength  than  that  above  would  have 
been  obtained." 

Experiment  21.  The  beam  ellipiicalj  beins  cast  from  the  same  mo- 
del as  that  in  experiment  12,  but  having  the  bottom  rib  Increased: 
broke  near  the  middle  bj  tension  with  21009  lbs.    , 

<'  Form  of  fracture  nearlj  as  &  n  r  in  figure;  6n  a  1.8  inches. 


"  91009 

^<  Hence  strength  per  square  inch  of  cross  section  a  -^^^  as  S8B3 

pounds. 

^*  Comparing  this  with  the  result  from  the  common  beam  in  experi- 
ment 22,  which  bore  2885  lbs.  per  inch  3883  —  2885  =  998=s  excess* 


''  Hence  gain  in  strength  =  ^^  s  ,345,  in  terms  of  what  the  < 

mon  beam  bore:  or  saving  in  metal,  from  section,  a  ;^  a=  .257,  or 

upwards  of  ith. 

^  If  the  comparison  be  made  bj  their  weights,  the  savins  in  metal 
will  be  onlj  .23,  which  is  less  than  it  woald  have  been,  had  the^  ends 
of  the  beam  been  formed  as  in  the  preceding  ones  from  experiment 
13  to  this:  the  bottom  rib  of  this  being  all  of  a  breadth  and  thickness, 
and -five  feet  long;  though  the  distance  of  the  supports  was  but  four 
feet  six  inches.  This  remark  applies,  though  in  a  less  degree,  to  the 
beams  in  expts.  11  and  12,  and  those  immediately  preceding  them; 
those  beams,  like  this,  having  their  vertical  part  an  ellipse,  and  their 
bottom  xib  of  equal  breadth  Siroughout" 

^  Experiment  22.  Beam  of  the  common  form  for  comoari^n.  Ac- 
cident prevented  the  results  from  being  of  authoritj.  The  approxi- 
mate strength  is  given  at  2885  lbs. 

The  author  next  proceeds  to  comment  upon  the  twentj-two  ex- 
periments already  made. 

**  46.  It  has  been  doubtless  remarked  that,  in  most  of  the  fore^ 
ing  experiments,  the  vertical  part  of  the  beam  was  made  much  thin- 
ner than  the  bottom  rib;  which  it  was  necessary  for  it  to  be,  other- 
wise that  rib  must  have  been  proportionably  broader,  and  this  would 
iiave  endangered  the  strength  of  it,  by  its  liability  to  flexure.  The 
injury  from  irregular  cooling  in  metal  of  unequal  thickness,  I  was  in 
jSome  degree  acquainted  with,  and  it  was  soon  mentioned  to  me  by  Mr. 
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Ewart,  whose  extensive  general  knowledge  and  kindness  left  few  max- 
ims connected  with  the  material  uncommunicated.  It  was  felt  to  be 
an  objection:  the  appearance  of  the  surface  of  fracture  was  minutely 
examined,  but  nothing  was  elicited  from  it:  there  was  a  diflTerence.in 
the  aspect  of  the  bottom  rib  and  other  parts,  but  onij  such  as  iron  of 
different  thickness  unconnected  would  have  shown.  There  was  a. 
powerful  argument,  too,  in  our  favour;  we  ha,d  excellent  castings; 
thej  had  no  flaws  or  defects  in  them  which  could  be  attributed  to  the 
cause  mentioned  above,  and  their  progressively  increasing  strength. 
left  it,  1  conceive,  without  doubt,  that  irregular  cooling  had  no  mis- 
chievous effect  on  beams  cast  like  ours.  The  reason  of  it  maj  pos- 
siblv  be  this,  the  beam,  being  mostly  cast  erect,  and  wrong  side  up,, 
the  heavy  bottom  rib,  lying  near  the  surface  in  the  sand,  might  nearly 
keep  pace  in  cooling  with  the  thinner  part  lower  down ;  and  in  those 
cases  where  the  beam  was  cast  on  its  side,  it  would  cool  more  regu- 
larly with  the  sand  in  which  it  was  buried. 

^^47*  In  the  preceding  experiments,  it  has  been  "mentioned,  that 
we  began  with  that  form  of  section  which  a  highly  ingenious  modera 
writer  on  the  strength  of  cast  iron  was  induced  to  consider  as  the 
strongest  to  preserve  its  elasticity,  the  top  and  bottom  ribs  in  it  beinj^ 
equal;  and  this  form  we  found  to  be  ^^^^th  weaker  to  resist  an  ulti* 
mate  strain,  than  that  of  the  common  beam  in  the  iron  on  which  he 
wrote,  though  it  would,  as  we  have  before  seen,  be  perhaps  the  strong- 
est in  wrought  iron.  We  then,  by  gradually  reducing  the  top  rib  la 
the  same  model,  and  adding  the  part  taken  oflf  to  the  bottom  one,  ob- 
tained castings  in  which  the  strength  was  found  to  be  regularly  in- 
creasing, and  the  form,  in  experiment  3d,  somewhat  stronger  than 
that  of  the  common  beam.  It  did  not  now  seem  adviseable  to  de* 
crease  further  the  top  rib;  and  as  every  beam  had  been  found  ta 
break  by  tension,  or  through  the  weakness  of  the  bottom  part,  I 
thought  it  best  to  keep  increasing  the  bottom  rib  by  small  degreea 
until  the  beam  broke  by  the  rupture  of  some  other  part.  This  increase 
was  commenced  in  experiment  9,  the  ribs  in  that  being  as  4i  to  1> 
and  the  result,  from  the  form  of  section,  in  thid  case  was  a  gain  in 
strength  of  about  ^^th:  this  beam  also  broke  by  tension.  Now  before 
increasing  the  bottom  rib  any  further,  I  thought  it  adviseable  to  add 
a  little  to  the  top  one,  as  the  vertical  part  of  the  beam,  or  that  part 
between  the  ribs  would  be,  perhaps,  strong  enough  for  much  larger 
ribs.  In  expts.  11,  12,  and  21,  the  top  rib  and  vertical  part  of  the 
model  Were  the  same,  the  only  difference  being  in  the  breadth  of  the 
bottom  rib:  from  the  first  of  these  the  increase  of  strength  in  terms 
of  what  was  borne  by  the  common  beam  was  ^th,  from  the  second 
4th,  and  from  the  third  |d;  and  had  we  added  still  more  to  the  bot« 
torn  rib  in  the  same  model,  it  is  probable  that  the  gain  might  have 
been  much  greater. 

*M8.  In  experiments  14,  15,  16,  18,  19,  and  20,  the  top  rib  of  the 
model  was  the  same,  but  somewhat  larger  than  in  experiments  11^ 
12,  and  21,  and  the  bottom  rib  was  the  only  one  varying.  In  the 
19th  experiment  the  section  of  the  bottom  rib  at  the  place  of  frac- 
ture was  more  than  double  the  rest  of  the  section,  and  the  rati».  of 
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top  and  bottom  ribs  was  1  to  6.  In  this  instamce  the  fracture  ieolc 
place  by  the  rupture  of  the  vertical  part  of  the  beam,  which  happened 
to  be  thinner  than  usual;  the  gain  in  strength  here,  from  the  section, 
was  upwards  of  |  of  what  the  common  beam  bore;  and  the  saving  by 
it  was  nearly  ^  of  the  metal.  This  experiment  was  repeated  in  expt. 
dOf  but  the  beam  seems  to  have  been  of  somewhat  weaker  iron. 

**49.  The  form  of  section,  in  experiment  19,  is  the  best  which  we 
have  arrived  at  for  the  beam  to  bear  an  ultimate  strain.  That  tn  ex- 
periment 21,  if  its  bottom  rib  had  been  a  little  further  increased, 
would,  it  is  probable,  have  borne  nearly  as  much  per  square  inch  of 
section,  but  its  narrower  top  rib,  when  tapering  towards)  the  ends  as 
in  our  latter  beams,  might  probably  have  allowed  the  beams  to  have 
twisted  there;  a  tendency  which  was  observed  in  Hn  experiment  far- 
ther on.  If,  then,  we  adopt  the  form  of  beam  in  experiment  19*  I 
think  we  may  confidently  expect  to  obtain  the  same  strength  with  a 
saving  of  upwards  of  « th  of  the  metal;  oV  in  other  words,  that  75  tons 
of  metal  will  bear  more  than  100  tons  would,  if  cast  in  the  best  mo- 
dels of  the  usual  form. 

^  50.  In  the  first  seven  of  the  preceding  experiments  those  deflec-^ 
tions  which  were  obtained  were  taken  in  the  middle  of  the  beam,  but 
from  the  mode  then  used,  not  with  great  accuracy.  In  the  succeeding 
ones  a  good  deal  of  care  was  taken,  and  I  imagine  they  are  not  very 
incorrect,  though,  on  account  of  the  smaliness  of  the  deflections,  in-^ 
accuracies  could  scarcely  be  avoided;  they  were  not  in  these  taken  in 
the  middle  of  the  beam,  but  three  inches  from  it,  as  it  was  more  con- 
venient to  take  them  there  than  in  the  middle. 

<*51.  If  we  examine  the  deflections  in  experiments  18,  SO,  and 
21,  we  shall  find  that  in  the  first  and  third  about  two-thirds,  and  in 
»the  second  upwards  of  one-half  the  breaking  weight  was  laid  on  with« 
out  the  elasticity  being  in*appearance  at  aH  injured.  Now  this  is 
contrary  to  former  experience,  it  having  been  generally  found  that 
the  elastic  force  was  sensibly  injured  with  about  one-third  of  the 
breaking  weight,  (Tredgold's  Essay,  p.  79.)  And  as  experiments 
have  mostly  been  made  upon  rectangular  pieces,  the  above  fact,  if 
properly  ascertained,  will  render  it  probable  that  change  of  form  may 
naVe  an  influence  upon  this  ratio;  and  may,  in  some  forms,  remove 
the  point  of  incipient  derangement  from  one-third  to  one-halfj  or  even 
two-thirds  of  the  breaking  weight. 


^^SSL  In  the  preceding  'experiments  the  beams  being  short,  and  the 
deflections  small,  there  was  considerable  difficulty  in  ascertaining 
the  precise  point  where  the  above  defect  took  place;  but  the  matter 
aeemed  to  be  too  important  to  be  allowed  to  pass  without  some  fur- 
ther investigation, and  especially  as  we  should  be  enabled  at  the  same 
tilne  to  determine  whatinfluence  a  change  in  the  depth  of  one  of  6ur 
beams  would  have  upon  its  strength,  every  other  dimension  remain- 
ing the  same.  For  these  purposes,  therefore,  I  made  the  following 
experiments. 

<<!&  these,  and  indeed  in  all  the  future  experiments,  tfvestfine  sort 
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of  beMk  WW  umi  as  that  in  our  Its^,  and  wkich  was  tlescribetf  im- 
mediately before  experiment  14;  it  was  broken  too  in  the  same  man- 
ner. There  was,  however,  this  slight  difference,  that  there  the  para.- 
bolic  iMse  was  but  just  equal  in  length  to  the  distance  between  the 
supports,  and  the  beam  had  its  ends  rendered  a  little  wider  and  longer 
ivith  matter  attached  to  them  to  lie  on  the  props;  but  here  the  para- 
bola was  made  six  inches  longer  than  the  distance  between  the  props, 
in  order  that  three  inches  of  it  might  lie  upon  them  at  each  end;  this 
was  done  to  render  the  beam  capable  of  bearing  more  towards  the 
ends,  as  there  was  some  doubt  whether  in  the  preceding  experiments 
the  ends  were  not  a  little  too  weak.  The  beams  were  all  cast  seven 
feet  six  inches  long,  and  were  supported  bj  props  seven  feet  asun- 
der; th.ey  were  from  the  same  model,  which  varied  only  in  the  breadth 
of  its  vertical  part,  the  depth  of  the  beam  being  all  that  was  intend- 
ed to  vary.  The  depths  were  nearly  four,  five,  six,  and  seven  inches; 
but  accurate  admeasurements  are  given  with  the  sections. 

**The  vertical  part  in  the  beams  was  rendered  too  strong  compa- 
ratively with  the  size  of  the  bottom  rib;  it  was  desirable  it  should 
be  so,  that  thej  might  all  break  by  tension,  or  in  the  same  manner^ 
to  furnish  the  means  of  judging  correctly  of  their  relative  strength. 
The  bottom  rib  ought  otherwise  to  have  been  made  stronger,  or  the 
Tertical  part  thinner." 

Experiment  23d  being  the  first  of  a  new  series,  we  extract  the 
details. 

XSXa.  EXPEKIMENT. 
<*  Distance  between  supports  seven  feet,  depth  of  beam  4.1  inches. 

Dimenwons  of  section  at  place  of  fracture, 
or  middle. 

Area  of  top  rib  =  2.25  X  .33  ^  .74  in. 
,,  bottom  „  =»  6.00  X  .74  =  4.44  „ 
Thickness  of  vertical  part  ta^  .40  inches. 
Area  of  section  as  6.54  inches. 

Weight  of  casting  a  I  cwt.  0  qrs.  2  lbs.  »  114  lbs. 

Weight  Deflections  in  Returned  to 

in  lbs.  parts -of  an  inch.  (weights  removed.) 

-  -  O 

-  0 
0 
0 
-  •  0  doubtful. 
0 
perceptible  set. 

}> 
.04 
.      .05 
.05 


2764 

.     .25 

2879  - 

-   .25 

2994 

.26 

3109  - 

.   .26 

3224 

.27 

3339  - 

-   .28 

3454 

• 

3569  - 

.   .29 

3684 

.31 

3914  . 

-   .32 

4029 

.32 
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**  The  beam  was  now  removed,  and  having  been  again  placed 
under  the  lever,  the  experiments  were  recommenced,  and  the  de- 
flections taken  from  the  form  it  had  assumed. 


Weights. 

Deflections. 

Betumed  to. 

5180 

- 

-         .40 

0 

5353 

. 

-     .41         - 

0 

55SL5 

. 

.44  . 

0 

5698 

• 

-     .44 

0 

6042 

- 

.45 

0 

6215 

- 

-     .51         - 

0 

6971 

- 

.55 

apparent  set 

7349 

- 

-    .57 

779,7 

« 

-•        .62 

8105 

. 

-     .64 

8483 

. 

.70 

8861 

- 

-     .74 

lections. 

Returned  to. 

.75 

.03 

JQ 

.03 

.80 

.03 

.88 

.03 

.95 

.04 

1.04 

•08 

1.08 

.09 

«<  The  beam  not  having  been  broke  at  this  time,  the  experiment 
was  resumed  two  days  afterwards,  when  the  beam  seemed  nearly 
straight  again,  and  the  deflections  were  those  from  the  form  it  then 
had  acquired. 

Weights. 
8637 
9327 

10017 

10707 

11397 

12087 

12815 

13543     It  broke  with  this  within  li  inches  of  the  middle  bj 
tension:  13543 lbs.  =:  6  tons,  103  lbs. 

1*53.  For  a  beam  to  support  equally  through  its  whole  length  a 
uniform  load,  it  is  necessary  that  it  should  bear  the  same  weight, 
when  applied  towards  its  ends,  that  it  bore  in  the  middle.  To  as- 
certain whether  the  above  beam  would  have  done  this,  the  longer  half 
of.it  was  placed  upon  two  supports  three  feet  six  inches  asunder; 
one  prop  supporting  the  end  as  before,  and  the  other  lying  under 
the  middle  of  the  beam.  Weights  were  then  gradually  laid  on,  half 
way  between  the  supports,  tiU  fracture  took  place.  It  broke  with 
23396  lbs.  or  10  tons  8|  cwt.,  15  inches  from  the  end,  and  where  the 
breadth  of  the  bottom  rib  was  3.85  inches.  Now,  by  the  property 
of  the  lever,  the  pressure,  which  the  whole  beam  bore,  is,  to  the 
weight  which  the  half  beam  broken  as  above,  should  have  borne,  as 
two  to  three.  Hei\ce  2:3::  13543  lbs*:  (weight  ^borne  by  whole 
beam:)  20314  lbs.  s=  weight  which  the  half  beam  should  have  borne: 
but  it  required  23396  lbs.  to  break  it;  hence  a  parabolic  beam  similar 
to  that  above,  seven  feet  six  inches  long,  and  broken  by  props  seven 
fieet  asunder,  is  rather  too  strong  toward  the  ends;  and  it  would  have 
been  too  strong  there  still,  if  the  props  had  been  seven  feet  six  inches 
distant,  or  at  the  ends  of  the  parabolic  base  of  the  beam« 
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^  54.  The  other  halF  of  the  beam  was  turned  the  wrotie  way  up, 
and  broken  by  weights  gradually  laid  on  its  middle,  or  halfway  be- 
tween the  props,  one  prop  supporting  the  end  of  the  beam  as  before, 
and  the  other  placed  three  feet  three  inches  from  it.  It  broke  in  the 
middle  with  13356  lbs.  or  5  tons  19^  cwt. 

<<If  we  reduce  this  weight  to  what' it  would  have  been  if  the  dis- 
tance of  the  props  had  been  three  feet  six  inches  as  above,  we  have 
three  feet  six  inches:  3  feet  3  inches,  or  14 :  13  : :  13356  :ld402  lbs. 
or  5  tons,  10|  cwt.  which  is  little  more  than  one-half  of  what  the 
former  half  beam  bore;  and  the  difference  of  strength  would  have 
been  much  greater,  if  we  had  used  two  equal  whole  beams.  Hence 
we  see  the  impropriety  of  turning  beams  the  wrong  side  up,  as  is  often 
done  in  factories.  But  this  matter  was  still  more  clearly  shown  in 
one  of  our  early  experiments  (art.  23,)  where  a  T  section  of  cast  irpn 
bore  nearly  four  times  as  much  one  way  up  as  the  other.^' 

Experiment  d4.  Distance  between  the  supports  seven  feet,  depth 
of  the  beam  5.2  inches.  Area  of  top  rib  .79  sq.  inch,  of  the  bottom 
rib  4.62  sq.  inches.  Weight  of  casting  128  lbs.  Broke  by  tension 
near  the  mtddie,  with  a  weight  of  15129  lbs.  Strength  per  square 
inch  2180  lbs.  The  relative  strength  of  this  beam  supposing  it  four 
feet  six  inches  long,  would  have  been  3S91  lbs.  per  square  inch,  the 
material  was  therefore  weaker  than  that  forming  the  beams  of  experi- 
ments 19,  20  and  21. 

Experiment  25.  Distance  between  the  supports  as  before.  Depth 
of  beam  six  inches.  Areas  of  top  and  bottom  rib  very  nearly  as  in 
experiment  23.  Weight  of  casting  12ri  lbs.  Broke  by  tension  near 
the  middle  with  15129  lbs.  The  author  supposes  this  beam  to  have 
been  rendered  weak'  by  a  twist  in  the  vertical  part  of  the  casting* 
The  elasticity  was  nearly  de^royed  by  a  weight  of  12087  lbs. 

Experiment  26.  Depth  of  beam  6.93  inches.  Areas  of  top  and 
tettom  ribs  nearly  as  before.  Weight  of  casting  146  lbs.  Elasticity 
nearly  destroyed  by  13543  lbs.  Beam  broken  by  tension  exactly  in 
4he  middle,  by  a  weight  of  22185  lbs. 

Experiment  27.  Depth  of  beam  6.98  inches.  From  the  same  model 
as  the  last.  Weight  of  beam  141  lbs.  A  weight  of  19049  lbs.  pro- 
duced a  deflection  of  .58  of  an  inch. 

<*  With  this  last  weight  the  beam  was  conceived  to  be  very  near 
fracture;  the  weights  were  therefore  removed,  and  the  casting  was 
found  to  have  taken  a  set  of  one-tenth  of  an  inch. 

<*  56.  To  ascertain  whether  the  beam  was  as  strong  towards  the 
endsasin  the  middle  to  bear  a  uniform  load,  weights  were  now  gradu- 
ally laid  upon  the  beam,  at  a  point  half  way  between  the  middle  and 
the  end,  in  the  same  manner  as  in  the  note  after  experiment  24. 
It  bore  20225  lbs.  for  aboutlialf  a  minute,  and  then  broke  near  the 
end,  Jit  a  place  in  the  under  side  of  the  bottom  rib,  where  it  was  ra* 
ther  unsound.  The  inference  from  this  experiment,  though  imper- 
fect, is  that  the  beam  would  bear  a  somewhat  greater  weight  near  the 
«nd8  than  in  the  middle. 
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^<  5r.  From  these  experimenU  it  uppeara  that  the  uUimate  qtreigth 
in  sections  like  the  preceding,  is,  ceteris  paribus,  uearlj  as  the  depth; 
but  somewhat  lower  than  in  that  ratio. 

^  With  regard  to  the  elasticity  there  are  some  anomalies;  .experi- 
ments 25  and  26  exhibited  no  defect,  when  the  first  beam  had  bor^ie 
4ipward«  of  two-thirds,  and  the  latter  more  than  one-tlialf  ibe^bneak- 
ing  weight.  But  experiment  23,  which  was  on  a  beam  i^l  verjamall 
idepth,  shows  a  deviation  at  an  earlj  period^  it  wa^,  however,  ^verj 
small  till  upwards  of  half  the  breaking  weight-was  laid  on;  jwhen  per- 
haps *the  elasticity  of  the  "bottom  rib  began  to  be  injured.  The  for- 
mer deject  being  attributable  to  some  inconsiderable:bllipg  oIThi  tJie 
elasticity  of  the  compressed  part  of  the  beam ;  possibly  aqisiog  frofli 
oblique  compression,  through  greater  flexure  in  a  shallow  beam. 

<*58.  There  seems,  thei^efore,  to  be  kittle  doubt  that  the  elaaUc 
force  is  longer  perfect  in  these  foiYns  than  in  those. on  which  ei^peri- 
ments  have  generally  been  made,  and  the  reason  may  probably  be 
this:  the  earlier  deflections  in  our  best  beams  are  almost  wholly 
•6au«ed  by  compression,  on  account  of  the  smallness  of  the  compressed 
part;  and  it  appears  highly  probable  that  cast  iron  would  remain  per- 
fectly elastic:  under  much  greater  forces  when  applied  directly  to 
compress  it,  than  would  be  required  to  injure  its  elasticity  by  t<ftn- 
•ion." 

[to  bi  cojnronDiD.] 


TKANSLATIOlfS   FROM  TRB   nLKKCH   JOURNALS^* 

Chemical  Instruments. 

At  the  session  of  the  Society  for  the  Encouragement  of  Natioial 
Industry,  November  29th,  M.  Collardeau  presented  two  sypbopsof 
a  new  and  ingenious  construction.  They  are  applicable  to  cases  in 
which  iiojuids  of  a  corrosive  nature,  or  at  a  high  temperature,  are  to 
be  transferred  from  one  vessel  to  another.  The  first  is  a  common 
giass  syphon  of  which  one  of  the  branches  is  bent  twice  so  as  to  re- 
turn upon  itself^  (See  annexed  cut.)  One  extremity 
e  terminates  in  a  capillary  tube.  The  syphon  is  made 
to  fill  itself  by  placing  the  finger  upon  the  opening  e 
and  plunging  the  branch  a,  up  to  the  curved  part,  in 
the  liquid*  The  finger  removed,  the  liquid  passes  the 
curved  part  of  the  branch  a,  descends  through  6,  and 
rising  again  flows  into  the  branch  d,  issuing  through 
the  opening  e.  "When  the  transfer  of  the  liquid  is  completed,  and  the 
syphon  removed,  two  columns  of  liquid  of  equal  height  remain  in  the 
branches  b  and  c,  and  to  set  the  syphon  again  in  operation  it  is  only 
necessary  to  plunge  the  branch  a  in  tRe  liquid.  It  i»  unnecessary  to 
enter  into  the  explanation  of  the  mechanical  laws  which  prodvce  the 
action^  just  described.    We  pass  rather  to  a  description  of  the  second 

*  Made  at  the  request  of  the  Committee  on  Publications. 
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syphon  which  will  be  more  generally  usefiil  in  the  arts  than  the  one 
jnst  described.  This  is  a  common  sjphon,  of  which  the  two  branches 
/r  a  and  b  are  shown  in  the  annexed  cat.    To  this 

sjphon  is  joined  a  tube  bent  into  the  form  of  the 
letter  U.  One  of  the  branches,  dy  rises  higher  than 
the  bend  of  the  syphon,  and  is  terminated  by  a  re- 
ceptacle, e$  the  other  branch,  c,  joins  the  syphon  at 
^  /.     To  put  this  syphon  in  action,  a  small  quantity 

^  of  the  liquid  to  be  transferred  is  put  into  the  recep- 

tacle e.  This  liquid  fills  the  tube  cf,  rises  into  r, 
and  passes  into  the  branch  a;  the  branch  h  being 
dipped  into  the  liquid  to  be  decanted  it  rises  in 
b.  By  pouring  more  liquid  into  e,  causing  a  flow 
through  a,  the  liquid  is  drawn  into  the  bend  join*- 
ing  b  and  a,  and  the  syphon  is  filled.- 

{BvUeiin  dela  SoddU  d^ifneouragemenl,  ^. 


New  method  of  testing  the  Strength  of  Bleaching  Powders. 

Tus  important  object  of  a  test  for  the  strength  of  bleaching  pow^ 
dershas  given  rise  to  many  ingenious  methods,  of  more  or  less  easy 
execution.  The  following  is  proposed  bj  MM.  Henry,  Jr.  and  A.  Plis- 
son.  It  is  founded  upon  the  property  which  chlorine  has,  whether  free 
or  combined  with  oxides,  of  reacting,  by  the  aid  of  heat,  upon  cer- 
tain salts  of  ammonia,  or  upon  a  solution  of  ammonia  in  water.  The 
product  of  this  reaction  will  be  nitrogen  gas  in  a  proportion  to  the 
chlorine  which  may  be  calculated  by  theory. 

The  apparatus  consists  of  a  glass 
flask  of  the  capacity  of  about  half  a 
pint.  Into  the  neck  of  the  flask  a 
glass  funnel  b  is  cemented,  bar- 
ing a  stop  cock  e,  and  through  a 
second  opening  in  the  neck  ahent 
tube  o  dis  passed.  This  serves  to 
conduct  the  gas  disengaged  in  the 
flask  into  a  tube  E  E  where  the 
measurement  is  made.  To  apply 
the  apparatus,  the  solution  of  chlo- 
rine, or  of  the  chloride,  in  a  known 
quantity  of  water,  is  placed  in  the 
flask,  which  is  then  tightly  corked 
and  the  tube  o  d  inserted.  Next 
a  solution  of  some  ammoniacal 
—  ^-salt,  as  the  sulphate,  the  carbo- 

nate, or  bi-phosphate  of  ammonia 
is  added:  this  last  mentioned  salt,  or  a  solution  of  ammonia,  is  to  be 
preferred  to  the  other  compounds  mentioned.  Heat  is  gradually  ap* 
plied,  find  the  cas  carefully  collected  over  water  which  should  be  ren- 
Vol.  IX.-.N0.  5.— May,  18S2.  43 
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dered  slightly  tlkaline  when  carbonic  acid  may  be  one  of  the  prodttcts 
ef  the  reaction.  When  tiwi  operation  is  concluded,  the  flask  is  filleA 
with  water  to  drive  out  all  the  gas.  The  gaseoss  product  consists 
of  the  atmospheric  air  which  the  apparatus  contained,  and  of  nitro- 
gen from  the  decomposed  ammonia.  Knowing  beforehand  the  volume 
of  air  which  theflasK  contained  after  the  introduction  of  the  liquids,  . 
and  8ubtractin|  it  from  the  bulk  of  the  gas  collected  in  the  receiver, 
the  quantity  ofnitrogen  corresponding  to  the  ammonia  decomposed, 
that  fs  to  the  chlorine  present,  is  found.  This  method  tried  upon 
liquids  of  which  the  composition  waa  exactly  known  bas  given  very 
aatisfactory  results.  [/Mf. 

Note  by  7ViiM«Mor.*-^!t  may  not  be  amiss  to  state  to  our  readers 
the  theory  of  the  above  process.  Ammonia  is  composed  of  nitrogen 
and  hydrogen,  in  th(i  ratio  of  three  parts  by  biilk  ot  hydrogen  to  one 
part  by  bulk  of  nitro^n^  Chlorine  unites  with  hydroeen  to  form  mu- 
riatic  acid;  the  chlorine  in  muriatic  acid  being  totbehydn^n  in  the 
ratio  of  one  part  by  bulk  of  chlorine,  to  one  part  by  biilk  of  hydrogen. 
If  a  solution  of  chlorine  react  upon  a  solution  of  ammonia,  for  every 
three  parts  by  bulk  of  chlorine  wnich  unite  with  hydroj^n,  one  part  by 
bulk  of  nitrogen  eas  is  liberated ^  Every  part,  say  cubic  inch,  of  nitro- 
fi^en  which  is  collected  in  the  process  just  described,  corresponds  to 
uiree  narts,  cubic  inches,  of  chlorine  in  the  solution  of  chkrme  or  «f 
the  chloride:  deduction  having  been  made  for  the  atmospheric  atr  in- 
troduced from  the  flask.  If  we  would  know  the  proportion  of  chlorine 
by  weight  in  a  given  weight  of  the  chloride,  it  is  readily  found  ft-onft 
the  ascertained  bulk.  One  hundred  cubic  inches  of  chlorine  gas  when 
the  thermometer  is  at  60°  Fah.  and  barometer  at  SO  inches,  wei^H 
r6. 25  grains.  The  relative  values  of  different  bleaching  powders  will 
be  given  by  the  relative  bulks  of  nitro^n  which  they  are  capable  of 
disenga^^g  from  a  solution  of  ammonia.  The  theory  supposes  that 
no  reaction  takes  place  between  the  elements  present,  other  than  that 
just  described. 


Mirrors  of  Fusible  jSlloy. 

BsRZELius  has  found  that  by  the  union  of  nineteen  parts  of  lead 
amd'twenty^nine  of  tin,  a  fusible  alloy  is  produced,  which  affords,  on 
cofrtiBg  m  thin  plates,  very  bright  surfaces.  A  convex  lens  dipped 
several  times  into  the  melted  alloy,  yielded  from  the  surface  dipped 
SL  concave  mirror  of  great  lustre.  This,  mounted  upon  plaster,  was 
preserved  for  some  time  in  the  air  untarnished.  Dust  destroys  these 
mirrors,  which  will  not  bear  wiping. 

[i^Me/,  or  Betzdiusj  TrcdU  de  ChimUy  vol  iil 
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f  On  the  Employment  of  Heated  JHr  in  the  Smelting  of  Iron.* 

AicoifG  the  manj  discoveries  that  have  of  late  been  made  in  cheni- 
oal  eeienoe,  there  are  perhaps  few  of  more  practical  importance  than 
the  ingeaions  appiicatton  of  heated  air  in  the  smelting  of  iron  ore, 
either  in  the  immediate  benefit  which  it  will  confer  on  this  important 
art,  eir  in  the  varioas  improvements  which  it  is  likely  to  lead  to  in 
other  operations.  The  fbllowing  is  a  very  brief  outline  of  the  man- 
ner in  which  the  heated  air  is  ap^ied  in  some  of  the  iron  works  where 
this  method  of  working  the  ore  has  been  introduced. 

The  air  is  blown  bj  cylinder  bellows  in  the  usual  manner,  but  be- 
ft>re  entering  the  smelting  furnace  it  passes  through  pipes  of  cast  iron 
heated  to  redness,  which  are  altogether  about  thirty  feet  in  length, 
and  three  feet  in  diameter.  They  are  usually  made  in  three  or  four 
pieces,  joined  together  by  apertures  considerably  less  than  three  feet 
ifl  diameter,  and  plaeed  horizontally,  or  in  whatever  inaaner  the  lo^ 
eal  arrangements  about  the  fa  mace  may  render  most  convenient  A 
brick  arch  is  then  thrown  round  the  pipes,  leaving  a  free  space  of 
ibent  eight  inches  and  upwards  between  it  end  them,  and  two  or 
mm-e  (brnaces  construotea  so  as  to  heat  the  pipes  in  the  archway,  the 
fines  playing  into  it,  and  terminating  in  a  common  vent  at  the  farthdl* 
OKtremity.  They  may  be  considered,  therefore,  as  plaeed  on  the 
flsor  of  a.  long  and  reverberatoiy  furnace,  about  six  feel  high,  and 
nearly  of  the  same  breadth,  being  at  the  same  time  protected  by  fire 
bricks  where'  they  might  be  injured  by  the  direct  name  of  the  fur^ 
BftOes. 

The  iron  ore  Is  smelted  according  to  this  plan  with  little  more  than 
half  the  coal  necessary  when  ^e  furnaces  are  worked  with  air  in  the 
nenal  manner;  the  small  coal  which  is  sold  at  an  inferior  price  is 
found  quite  sufficient  for  heating  the  pipes. 

It  has  also  been  ascertained,  that  there  is  no  difficulty  in  smelting 
the  iron  ore  with  eontmon  coal  instead  of  coke,  and  in  sbioe  furnaces 
at  present  in  use,  no  coke  whatever  is  employed,  so  that  it  is  preba- 
lite  the  trouble  and  expense  attending  its  preparation  will  be  onne- 
oessary.  It  is  likewise  in  contemplation  to  endeavour  to  reduce  the 
Iron  ore  at  onee  in  the  furnace,  without  any  previous  calcination, 
and  the  proprietors  of  some  of  the  iron  works  seem  to  entertain  little 
doubt  tiiat  they  wiit  be  successful  in  the  attempt. 

The  ^real  effisct  produced  by  the  heated  air  in  these  furnaces  must 
bii  attributed  to  the  circumstance  that,  according  to  this  plan,  k 
higher  temperature  can  be  more  easily  excited  and  maintained,  thati 
when  the  blast  is  supplied  with  air  at  the  ordinary  temperature  of  the 
atmosphere.  And  tne  great  saving  of  fuel  we  would  presume,  does, 
not  anse  from  a  greater  4jfuantUy  of  heat  being  evolved  from  a  given 
quantity  of  coke,  or  coal,  in  the  one  case'than  in  the  other,  but  from  the 
greater  intensity  of  tempenttare  that  prevails  when  the  heated  air  is 

^  Arbfeli^A  ^fect^d  by  the  Committee  of  Publication  will  iit  AitUte  be  deaisp- 
AMedbytMsbiark^i. 
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employed,  iDSoring  the  more  steady  and  certain  action  of  the  char- 
coal OQ  the  calcined  iron-stone,  less  or  none  being  exhausted  without 
any  adequate  return,  i.  e.  consumed  at  an  inferior  temperature,  with- 
out affecting  the  ore  in  contact  with  it.  It  is  possible,  howeven  that 
the  absolute  quantity  of  heat  evolved  may  differ  according  to  the 
temperature  at  which  an  inflammable  substance  is  consumed,  though 
no  precise  experiments  have  been  made  to  determine  this. 

If  we  consider  the  quantity  of  air  required  for  the  combastion  of 
common  inflammable  matter,  we  shall  be  better  able  to  appreciate 
the  important  effects  which  must  arise  from  the  use  of  heated  air. 
Let  us  suppose  that  coke  alone  is  used  in  the  smelting  fomace,  and 
that  carbonic  oxide  is  the  sole  product  of  the  combustion  in  that  part 
of  the  furnace  where  the  blast  takes  effect  upon  the  fuel,  then,  CTen 
according  to  this  calculation,  every  six  parts  by  weight  of  charcoat 
require  no  less  than  thirty-six  of  atmospheric  air  for  their  combus^ 
tion,  this  quantity  containing  only  eight  parts  of  oxygen.  Accord- 
iDglji  though  the  air  may  be  so  thin  and  attenuated  Sat  we  are  apt 
to  overlook  its  cooling  influence,  every  portion  of  combuatible  matCer 
mixes  with  six  times  its  weight  of  cold  air,  (air  at  natural  tempera- 
tures,) all  of  which  must  be  heated  to  a  certain  extent  at  the  expense 
of  the  fuel  already  in  a  state  of  combustion,  before  it  can  give  out 
any  heat  by  its  action  on  the  inflammable  matter  of  the  coal.  If, 
again,  carlwnic  acid  be  the  product  of  the  combustion  when  the  heat 
is  more  powerful,  twice  as  much  air,  (seventy-two  parts,)  will  be  no* 
cessary  tor  every  six  of  charcoal^  or  each  portion  will  require  twelve 
times  its  weight  of  air.  The  first  effect  of  the  introduction  of  this 
large  quantity  of  cold  air,  must  be  to  diminish  the  actual  temperature 
of  the  furnace,  however  much  it  may  add  to  it  immediately  after- 
wards as  it  is  consumed.  If,  then,  the  air  be  heated  before  it  passes 
to  the  furnace,  its  temperature  must  be  higher  than  when  air  is  sup- 
plied in  the  usual  manner,  just  in  proportion  to  the  degree  of  heat  pre- 
viously communicated  to  it. 

The  high  temperature  of  the  furnace  not  onl^  enables  the  iron  ore 
to  be  melted  with  less  fuel  than  would  otherwise  be  necessary,  bnt 
by  effecting  a  complete  separation  of  the  scoriae  from  the  melted  iron, 
may  contribute  also  to  produce  a  purer  and  more  perfect  pi^  ironi  as 
it  is  possible,  however,  that  under  these  circumstances  the  iron  maj 
receive  a  larger  impregnation  of  the  bases  of  the  earths  which  are  de- 
composed in  small  quantity  during  this  operation^  the  quality  of  the 
product  demands  the  most  careful  examination.  The  specimens  we 
nappened  to  see,  so  far  as  we  could  judge  from  bare  inspection,  ap- 
peared excellent. 

[Edinburgh  New  PhUos*  Jour,  for  January^  1832. 


^eam  Carriages. 


Thb  Committee  of  the  House  of  Commons,  appointed  to  examine 
the  practicability  of  employing  steam  carriages  on  ordinary  roads. 
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having  inued  their  report,  we  have  much  pleasure  in  presenting  our 
readers  with  an  extract  of  sach  parts  as  appear  to  possess  a  character 
of  importance,  and  to  throw  light  upon  this  interesting  subject. 

^*  The  committee  proceeds  in  the  first  instance  to  inquire  how 
far  the  science  of  propelling  carriages  on  common  roads,  bj  means 
of  steam  or  mechanical  power,  had  been  carried  into  practical  ope- 
ration^  and  whether  the  result  of  the  experiments  already  made  had 
been  sufficiently  favourable  to  justify  their  recommending  to  the 
house,  that  protection  should  be  extended  to  this  mode  of  conveyance, 
should  the  tolls  imposed  on  Steam  carriages,  by  local  acts  of  parlia- 
ment, be  found  prohibitory  or  excessive. 

*^  In  the  progress  of  their  inquiry,  they  have  extended  their  exami- 
nation to  the  following  points  on  wnich  the  chief  objections  to  this  ap- 
plication of  steam  have  been  founded  $  viz.  the  insecurity  of  carriages 
so  propelled,  from  the  chance  of  explosion  of  the  boiler,  and  the  an- 
noyance caused  to  travellers,  on  public  roads,  by  the  peculiar  noise 
of  the  machinery,  and  by  the  escape  of  smoke  and  waste  steam,  which 
were  supposed  to  be  inseparable  accompaniments. 

*^  It  being  also  in  charge  to  the  committee,  *  to  report  upon  the 
proportion  of  tolls  which  should  be  imposed  upon  steam  carriages,' 
they  have  examined  several  proprietors  of  those  already  in  use,  as  to 
the  effect  produced  on  the  surface  of  roads  by  the  action  of  the  pro- 
pelling wheels. 

**  As  this  was  too  important  a  branch  of  their  inquiry  to  rest  en- 
tirely on  the  evidence  of  individuals  whose  personal  interest  might 
have  biassed  their  opinions,  the  committee  also  examined  several 
very  scientific  engineers,  by  whos6  observations  on  the  causes  of  the 
ordinary  wear  of  roads  they  have  been  greatly  assisted. 

y  The  committee  were  directed  also  to  report  *  on  the  probable 
ntilitjr  which  the  public  might  derive  from  the  use  of  steam  carriages.^ 
On  this  point  they  have  examined  a  member  of  the  committee,  well 
known  for  his  intelligence  and  research  on  subjects  connected  with 
the  interests  of  society,  and  they  feel  that  they  cannot  fulfil  this 
part  of  their  instructions  better  than  by  merely  referring  the  house 
to  the  evidence  of  Colonel  Torrens.* 

*^  These  inquiries  have  led  the  committee  to  believe  that  the  sub- 
stitution of  inanimate  for  animal  power,  in  draught  on  common  roads, 

*  He  says,  '*  I  conceive  that  agriculture  is  prosperoua  in  proportion  as  the 
quantity  of  produce  brought  to  market  exceeds  the  quantity  expended  in  bring- 
ing it  there.  If  steauji  carriages  be  employed  instead  of  carriages  drawn  by 
horsesyit  will  be  because  that  mode  of  conveyance  is  found  the  cheapest  Cheap- 
ening  the  carriage  of  the  produce  of  the  soil  must  necessarily  diminish  the  quan- 
tity of  produce  expended  In  brining  a  given  quantity  to  market,  and  wiU  there- 
fore increase  the  net  surplus,  which  net  surplus  constitutes  the  encouragement 
.to  agriculture.  For  example,  if  it  requires  the  expenditure  of  two  hundred 
quarters  of  corn  to  raise  four  hundred,  and  the  expenditure  of  one  hundred 
more  on  carriage,  to  bring  the  four  hundred  to  market,  then  the  net  surplus 
will  be  one  hundred. 

'<If,  by  the  substitution  of  steam  carriages,  you  can  bring  the  same  quantity 
to  market,  with  an  expenditure  of  fifty  quarters,  then  your  net  surplus  is  m- 
cresae4  from  qne  hundred  to  one  hundred  and  fifty  quarters:  and  consequ^atily 
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tft  oBe  •f  the  most  inportattt  utproreiiieiits  in  the  nteiis  of  intenitl 
CMBmuttication  ever  introduced.  Ita  practicftbility  Uiey  ooonderto 
have  been  follj  established;  its  general  adoption  will  take  place  mors 
or  less  rapidlj,  in  proportioo  as  the  attention  of  scientific  vama  shall 
be  drawn  bj  public  encouragement  to  further  improvement. 

either  the  fiu-mer's  profit,  or  the  landlord's  rept  kicreased  in  a  correspondiaf 

Sroportion.  There  are  many  tracts  of  land  which  cannot  be  oultivated,  because 
\t  quantity  of  produce  expended  in  cultivation  and  in  carriage  exceeds  the 
qasntity  which  that  expenditure  would  bring  to  market.  But  if  you  dlminidi 
ttie  quantity  expended  in  bringing  a  given  quantity  to  nu^ket,  {hen  yoa  may 
obtain  a  net  surplus  produced  from  such  inferior  soils,  and  consequently  aliofT 
cbltivalioa  to  be  extended  over  tracts  which  could  not  otherwise  be  ^led. 

**  On  the  same  principlei»  lowering  the  expense  of  carriage,  would  enable  yoe 
to  apply  additional  (Quantities  of  labour  and  capital  to  all  the  soils  already  under 
cultivation.     But  it  is  not  necessary  to  go  into  any  illustrative  examples  to  ex- 

£lsin  this,  it  being  a  well  known  principle,  that  every  improvement  which  al- 
»WB  us  to  cultivate  land  of  a  quality  whioh  oould  not  previously  be  cultivated, 
also  enables  us  to  oultitrate,  in  a  higher  manneiv  lauds  already  under  tiliage. 

«lf  steam  carriages  were  very  suddenly  brought  into  use^  and  horses  thersiif 
displaced,  I  think  the  efiect  stated  in  the  question  would  be  produced  for  a 
time;  bat  practically,  steam  carriages  can  be  introduced  only  veiy  gradually, 
and^the  beneficial  effect  upon  the  profits  of  trade,  by  bringing  agricultural  prd- 
doce  more  cheaply  to  market,  will  tend  to  increase  profits,  to  encourage  indus- 
try, and  to  enlarge  tiie  demand  for  labour;  so  that,  by  this  gpradual  process, 
there  will  probably  be  no  period  during  which  any  land  can  adboally  be  thrown 
out  of  cultivation,  the  incKeanng  population  requiriiig  all  the  food  which  horses 
would  cease  to  consume. 

**  With  respect  to  the  demand  for  labour,  that  demand  consists  of  the  quan- 
tity of  (bod  and  raw  materials  which  can  be  cheaply  obtained:  and  as,  by  the  sup- 
position, the  displacing  of  horses  will  leave  at  liberty  more  food  and  more  ma- 
terial, the  demand  for  kboOr  wiU  ultiaiately  be  greatly  Increased  instead  of  b^ 
4ag  dlmiiiished.  li  has  been  supposed,  I  know  not  how  aoourately,  that  there  are 
employed  on  the  common  roads  in  Great  Britsin,  one  milliod  of  horsey  aud  a 
horse,  it  is  calculated,  consumes  the  food  of  eight  men.  If  steam  carriagus 
Cduld  ultimately  be  brought  to  ^ch  perfection  as  entirely  to  supersede  draught 
horses  on  the  common  roads,  there  would  be  food  and  demand  for  eight  mil- 
lions of  persons;  But  when  we  take  further  into  consideration,  that  lowering 
the  expense  of  carriage  would  enable  us  to  extend  cultivation  over  soils  whkh 
cannot  now  be  profitably  tilled,  and  would  have  the  further  efFeot  of  enabling 
us  to  apply,  with  a  profit,  additional  portions  of  labour  and  capital  to  the  soil 
already  under  tillage,  I  think  it  not  unfair  to  conclude,  that  were  elementary 
power  on  the  common  roads  completely  to  supersede  draught  horses,  the  popu- 
lation, wealth,  and  power  of  Great  Britain,  would  at  least  be  doubled. 

••  If  there  are  soils  of  such  a  pecuKar  quality  that  oats  is  the  only  marketable 
pMduet  which  they  will  yield,  the  persons  employed  hi  enldvatitig  those  lands 
would  oertMAly  be  thrown  out  of  that  particular  occupation;  but  the  extenMon 
of  tilUge  over  other  lands,  not  of  this  peculiar  quality,  would  create  a  demand 
for  labour,  which  would  much  more  than  absori>  the  persons  thrown  out  fiwn 
the  culture  of  oats  upon  that  land  which  would  grow  nothing  else.  But  I  doubt 
of  there  being  any  land  which  it  is  profitable  to  cultivate,  which  would  not 
mise  some  other  agricultural  produce  than  oats,  either  for  man  or  catUe,  for 
whieh  the  increasing  population  would  create  a  demand, 

•Upon  the  case  supposed,  namely,  that  steam  carriages  should  be  employed 
in  conveying  passengers  only,  and  the  whole  change  to  be  effected  in  a  sudden 
msnner,  I  think  that  there  would,  in  thc^  first  msUnce,  be  a  diminished  demand 
for  agricultural  produce,  but  the  following  process  would  take  place.  As  the 
demand  for  agricultural  produce  was  dimihished,  the  price  of  such  produce 
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«T«lto,  to  Ml  «iMiiBt  which  w^aM  utterij  prohibii  tht  iatrodao^ 
tion  •€  steaM  oanrtageai  have  been  inpttod  on  to»e  rtadai  mi  others^ 
the  trttstoet  hftve  adopted  medea  of  apportioaiDg  the  eharsey  whicli- 
would  be  foami,  if  not  absolutely  prohibitorv^  at  least  to  place  aooh 
carriaf-eB  in.a  Tocy  unfair  position  as  eompareid  with  ordiaafy  oaaahca* 

^  Two  caasea  may  be  assigned  for  the  impoaitioa  of  such  < 


weald  ftn,  fbod  would  tecome  olMapcr,  sad  tiit  cbeapMiing'ar  food  would  be- 
neit  ptft^  the  labouimg  clm^  and  putly  the  ctpiulislii^  the  oae  obtwaM 
b^er  real  W9ge^  and  the  other  higher  prefitsi  this  incfeitt^  >a  real  ^t^gu^  ana 
io  profits^  would  cfTect  a  great  encouragement  to  manufacturing  u^ustry,  and 
would  necessarilj  lead  to  an  increase  in  the  manufacturing  poputation,  and  to 
the  amount  of  capital  employed  in  manufactures.  The  consequence  would  be^ 
that  after  some  aegree  of  pressure  upon  agneultttre,  the  increased  nmnber  of 
haauffk  beingt  would  create  the  same  demand  for  agiioaltanil  produee  whwh 
the  enployaient  of  borset  fennerty  created. 

**  So  that  eren  uj»on  the  eztreoie  and  most  improbable  mppositioe,  that  steam 
carria^s  should  never  be  employed  in  conveying  agricultural  produce  to  miur< 
ket  at  a  cheaper  rate,  still  the  benefit  to  the  country  would  be  very  great,  inas- 
much as  we  niould  have  a  vastly  increased  industrious  population,  and  England 
weald  beeome,  orach  more  extensively  than  she  is  at  present,  the  great  work- 
shop of  the  world.  In  podat  ef  ftet,  tupenedini^  hoiees  by  mechanlcid  power* 
would  have  pceoiaely  the  same  effeei  in  increasiiig  the  populataeB  and  wealth 
of  Kngland,  as  would  be  produced  were  we  to  increase  the  extent  of  the  couo* 
txv  by  adding  thereto  a  new  and  fertile  territory,  equal  in  extent  to  all  the  land 
which  now  breeds  and  feeds  all  the  horses  employed  upon  common  roads.  6uch 
suldition  to  The  extent  of  fertile  territory  in  England,  suddenly  effected,  would, 
in  the  first  instance,  lower  the  value  of  agricultural  produce,  and  be  inlurious 
to  tlie  propiietors  of  the  old  portion  of  the  territory,  but  no  peieoa  would  there- 
foee  contend  that  if  we  oould  enlarge  the  island  of  Great  Britain  hy  additieoal 
tracts  of  fertile  land,  the  public  interests  would  be  injured  by  such  enlargementi 
this  would  be  monstrously  absurd.  It  is  not  less  ^absurd  to  object  to  the  in- 
crease of  food  available  for  human  beings,  by  substituting  mechanical  po^er  for 
horses. 

**  Oa  the  prinolplet  that  have  been.already  stated  wMi  respect  to  agricelMN^ 
the  cost  of  bringing  all  things  to  market  is  comprised  of  the  oest  of  prodactioa 
aad  the  cost  of  carriage.  Hedueiog  the  ceat  of  carriage  is  pveoisely  the  same 
thing  m  its  effects  as  reducing  the  immediate  costs  of  production,  consequently 
the  conveyance  of  li^ht  goods  by  steam  power,  must  oneapen  all  such  goods  to 
the  consumete.  This  will  necessarily  enable  them  to  consume  a  greater  quan- 
tity of  such  goods,  and  the  consumption  of  the  greater  quantity  will  enlarge  the 
demand  lor  labour,  call  a  larger  manufacturing  population  into  existence,  and 
hereby  redact  on  agrieelture  by  increasiag  the  demand  for  food. 
^  **Thts  cheaper  mode  of  internal  carriage  will  not  only  lower  the  price  «C 
light  aad  refined  manufactures  to  the  home  consumer,  but  will  lower  their  price 
also  to  the  foreign  consumer.  This  will  increase  the  advantages  which  we  at 
present  possess  in  the  foreign  market,  and  tend  to  increase  our  foreign  com- 
-neice.  So  that  here  again  there  wiH  be  an  increased  demand  for  manu&ctures 
aad  for  a  manufacturing  population,  and  here  again  will  be  another  beneficial 
eolation  upon  the  soil.  So  that  the  more  we  contemplate  the  various  cfieds 
produced  upon  the  industry  of  the  country  by  a  cheaper  mode  of  conveyance^ 
the  more  we  must  be  convinced  that  wealth  and  population  will  be  increased, 
and  that  agriculture,  instead  of  being  injured,  must  necessarily  partake  in  the 
increased  prosperity  of  the  country,  f  n  addition  to  what  I  have  already  stated, 
the  saving  of  expense  and  of  time  in  conveying  passengers  and  goods,  and  the 
mpidity  of  communication,  will  produce  effects,  the  amount  of  which  it  would 
be  afanost  impoBsible  to  calcuhrte." 
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tolls  upon  ^teain  carriages.  The  first,  a  deterttinatioii  on  tiie  part 
of  the  trusteesy  to  obstruct,  as  moch  as  possible,  the  use  of  steam  as  ^ 
propelling  power;  the  second,  and  probablr  the  more  frequent,  has 
Deen  a  misapprehension  of  their  weisht  and  effect  on  roads.  Either 
cavse  appears  to  the  committee  a  sufficient  justification  for  their  re- 
commending to  the  house  that  legislatiye  protection  should  be  ex- 
tended to  steam  carriages  with  the  least  possible  d^y. 

**  It  appears  from  the  evidence,  that  the  first  extensive  trial  of 
steam,  as  an  agent  in  drausht  on  common  roads^  was  that  by  Mr. 
Gurney,  in  1829,  who  travelled  from  London  to  Bath,  and  back,  in 
his  steam^arriage.  He  states,  that  although  a  part  of  the  machinerr 
which  brings  both  the  propelling  wheels  into  action,  when  the  full 
power  of  the  engine  is  required,  was  broken  at  the  onset,  yet  that  on 
his  return  he  ^rformed  the  last  eighty-four  miles,  from  Melksham 
toCranford  Bridge,  in  ten  hour8,Vin eluding  stoppages.  Mr.Gumej 
has  given  to  the  committee  very  full  details  of  the  form  and  power  of 
his  engine,  which  will  be  found  in  the  evidence. 

^<  When  we  consider  that  these  trials  have  been  made  under  the 
most  unfavourable  circumstances-— at  great  expense— -in  total  uncer- 
tainty*—without  any  of  those  guides  which  experience  has  given  to 
other  branches  of  engineering;  that  those  en^ed  in  making  them 
are  persons  looking  solely  to  their  own  interest,  and  not  theorists  at- 
tempting the  perfection  of  ingenious  models;  when  we  find  them  con- 
vinced, after  long  experience,  that  they  are  introducing  such  a  mode 
of  conveyance  as  shall  tempt  the  public,  by  its  superior  advantages^ 
from  the  use  of  the  admirable  lines  of  coaches  which  have  been  gene- 
rally established ;  it  surely  cannot  be  contended,  that  the  introduc- 
tion of  steam  carriages  on  common  roads  is,  as  yet,  an  uncertain  ex- 
periment, unworthy  of  legislative  attention. 

**  The  several  witnesses  have  estimated  the  probable  saving  of  ex- 

Eense  to  the  public,  from  the  substitution  of  steam  power  for  that  of 
ones,  at  from  one-half  to  two^thirds. 
**  Perhaps  one  of  the  principal  advantages  resulting  from  the  use 
of  steam,  will  be,  that  it  may  be  employed  as  cheaply  at  a  quick  as 
at  a  slow  rate;  '  this  is  one  of  the  advantages  over  horse  labour  which 
becomes  more  and  more  expensive  as  the  speed  is  increased.  There 
is  every  reason  to  expect  that  in  the  end  the  rate  of  travelling  by 
steam  will  be  much  quicker  than  the  utmost  speed  of  travelling  by 
horses;  in  short,  the  safety  to  travellers  will  become  the  limit  of 
speed.'  In  horse  draught  the  opposite  result  takes  place;  <in  all 
cases  horses  lose  power  of  draught  m  a  much  greater  proportion  than 
they  gain  speed,  and  hence  the  work  they  do  becomes  more  expen- 
sive as  they  go  quicker.'  On  this,  and  other  points  referred  to  in  the 
report,  the  committee  have  great  pleasure  in  drawing  the  attention 
of  the  house  to  the  v^iuable  evidence  of  Mr.  Davies  Gilbert* 

*  Mr.  Gilbert  says: — **  I  have  made  some  further  remarks,  which  I  would  beg 
to  deliver  in  also,  tending  to  point  out  particularly  the  advantage  of  steam  con- 
veyance when  the  rate  of  travelling  is  great:  I  would  beg  to  add,  that  it  ap- 
pears to  roe  extremely  difficult  to  lay  down  any  general  rule  wbidi  would  b« 
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*^  Withoat  inorease  of  cost  then,  we  shall  obtain  a  power  wktck  will 
insure  a  rapidity  of  internal  communication  far  beyond  the  utmoat 
speed  of  horses  in  drauaht;  and  although  the  performance  of  these 
carriages  may  not  have  hitherto  attained  this  point,  when  once  it  has 
been  established  that  at  equti  speed  we  can  use  steam  more  cheaply 
in  draught  than  horses,  we  may  fairly  anticipate  that  every  da^'s  in- 
creased experience  in  the  management  of  the  enaines  will  induce 
greater  skill,  greater  confidence,  and  greater  speed. 

**  Nor  are  the  advantages  of  steam  power  confined  to  the  greater 
velocity  attained,  or  to  its  greater  cheapness  than  horse  draught  In 
the  latter,  danger  is  Increased  in  as  large  a  proportion  as  expense, 

ftppUcable  to  all  situations  and  all  roads,  inasmuch  as  they  vary  with  the  nature 
of  the  materials:  that  up  to  a  certain  weight,  proportionate  to  the  corresponding 
width  of  the  wheel,  it  is  probable  that  the  injury  lo  any  road  may  be  very 
little,  but  that  beyond  a  certain  weight,  compared  again  with  a  corresponding 
breadth  of  the  wheels,  the  materials  would  be  entirely  crushed  and  the  road  t<»- 
tally  destroyed;  therefore  it  follows,  that  even  on  all  roads  there  must  be  a  limit 
to  the  weight  of  carriages,  as  it  is  quite  impossible  that  a  wheel  of  enormous 
breadth  could  bear  uniformly  on  all  its  surface.  For  instance,  where  trains 
of  artillery  are  drawn  over  roads,  the  excess  of  their  weight,  beyond  what  the  ma- 
terials are  capable  of  sustaining,  has  been  found  sufficient  for  grinding  them  to 
powder.  The  slow  conveyance  of  heavy  weights  may  perhaps  be  anected  by 
steam  on  well  made  and  nearly  level  roads,  so  as  to  supersede  the  use  of  horses; 
but  steam  power  is  eminently  useful  for  producing  great  velocities.  It  was  last 
year  determmed  by  the  Society  of  Civil  Engineers,  after  much  inquiry  and 
discussion,  that  the  expense  of  conveying  carriages  drawn  by  horses  was 
at  its  minimum  when  the  rate  equalled  about  three  miles  an  hour,  and  that 
expense  of  travelling  increased  up  to  .the  practical  limit  of  speed,  nearly  as 
the  velocity;  including  the  greater  price  of  horses  adapted  to  swift  driving, 
their  increased  feed  and  attendance,  the  reduced  length  of  their  stages,  and 
with  every  precaution,  the  short  period  of  their  services;  on  the  contrary,  ftic- 
tion  being  a  given  quantity  as  well  as  the  force  requisite  for  impeinng  a  given 
weight  up  a  given  ascent,  the  power  required  for  moving  steam  carriages  on  a 
rail-way  remains  theoretically  independent  of  its  speed,  and  practically  increases 
but  a  very  little,  in  consequence  of  resistances  from  the  atmosphere,  slight  im- 
pacts against  the  wheels,  inertia  of  the  reciprocatinfjf  piston,  &c.  1'he  expen- 
diture of  what  I  have  termed  efficiency,  is  as  the  actual  force  multiplied  by  the 
velocity,  and  the  consumption  of  fuel  in  a  given  time  will  be  in  the  same  pro- 
portion, but  the  time  of  performing  a  given  distance  being  inversely  as  the  Ye^ 
locity,  the  expenditure  of  fuel  will  theoretically  be  constant  for  a  given  dis- 
tance, and  very  nearly  so  in  practice.  The  power  requisite  for  moving  bodies 
throup^h  water  is  the  opposite  extreme;  here,  the  mechanical  resistance  of  the 
fluid  increases  with  the  square  of  the  velocity,  as  do  the  elevation  of  the  water 
at  the  prow  and  its  depression  at  the  stern.  The  oars,  or  paddles,  must  there- 
fore preserve  a  constsnt  ratio  to  the  velocity  of  the  vessel;  and  the  force  applied 
wil(  consequently  vary  as  the  squares  of  the  velocity^  and  the  expenditure  of 
efficiency  being  as  the  force  multiplied  by  the  velocity,  the  consuni|9tion  of  fuel 
will  be  as  the  cube  of  the  velocity  in  a  given  tiipe,  or  as  the  square  of  the  ve- 
locity on  a  giyen  space;  and  I  have  ascertained  from  the  records  of  voyages  per- 
formed by  steam  vessels,  that  the  law  is  nearly  correct  in  practice:  hence  the 
great  power  required  for  such  steam  vessels  as  are  constructed  not  merely  for 
speed,  but  also  to  set  at  defiance  the  opposition  of  winds  and  seas;  while,  on  the 
contrary,  a  very  small  power  will  be  found  sufficient  for  moving  ships  of  the 
largest  dimensions  through  the  water,  at  the  rate  of  two  or  three  miles  an  hour, 
when  their  sails  are  rendered  useless  by  oontinncd  oalms. 
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bj  greater  speed.  In  steam  power^  on  the  contrarj,  <  there  is  no 
danger  of  heme  run  awa  j  with,  and  that  of  being  overturned  is  greatly 
diminished.  It  is  difficult  to  control  four  such  horses  as  can  draw 
a  heavj  carriage  ten  miles  per  hour,  in  case  thej  are  frightened,  or 
choose  to  run  away;  and  for  quick  travelling  they  must  be  kept  in 
that  state  of  courage,  that  they  are  always  inclined  for  running  away, 
particularly  down  hills,  and  at  sharp  turns  of  the  road.  In  steam, 
however,  there  is  little  corresponding  dan^r,  being  perfectly  con- 
trollable, and  capable  of  exertine  its  power  m  reverse  in  going  down 
hills.'  Every  witness  examined  has  given  the  fullest  and  most  sa- 
tisfactory evidence  of  the  perfect  control  which  the  conductor  has 
over  the  movement  of  the  carriage.  With  the  slightest  exertion  it 
can  be  stopped  or  turned,  under  circumstances  where  horses  would 
be  totally  unmanageable.  [XofuL  Jwr. 


Remarks  on  the  Explosion  of  Steam  Boilers.  Submitted  by  Mr.  Jacob 
Perkins,  CtvU  Engineer^  to  the  Select  Committee  of  the  Bouse  of 
Commons  on  Steam  Navigation.* 

A  VAST  number  of  contrivances  have  been  resorted  to,  to  remove 
the  ^eat  evil  of  steam  boilers  exploding-  When  the  safety  valve 
was  invented,  it  was  supposed  that  this  desideratum  was  accomplish- 
ed, as  nothine  theoretically  appeared  more  certain.  It  was  believed 
that  all  that  then  remained  wanting  was  a  boiler  stronger  than  the 
power  required  to  work  the  steam  engine,  after  which  all  would  be 
safe,  if  the  safetjr  valve  should  be  kept  in  order.  Time  and  prac- 
tice have  disappointed  these  sanguine  hopes.  That  the  safety  valve 
cannot  be  depended  on,  as  a  security  against  explosions,  is  but  too 
true;  in  fact,  strange  as  it  may  appear,  the  safety  valve  often  has- 
tens the  explosion.  It  has  been  ascertained  beyond  all  doubt,  that 
explosions  frequently  follow  immediately  upon  the  opening  of  the 
salety  valve.  The  cause  of  this  paradox  would  still  have  been  among 
the  secrets  of  science,  had  not  a  recent  discovery  pointed  out  its 
source,  and,  I  trust,  that  I  shall  be  excused  availing  myself  of  the 
coinciding  testimony  of  the  celebrated  Mons.  Arago  on  this  partof 
the  subject. 

In  his  publication  on  the  explosion  of  steam  boilers,  he  thus  ex- 
presses himself:  **  How  does  it  happen  that  a  boiler  bursts  at  the 
very  moment  of  the  opening  of  the  safety  valve?  How  does  it  happen 
that  the  accident  is  almost  always  preceded  by  an  apparent  diminu- 
tion in  the  elasticity  of  the  steam?  These  questions,  involving  seem- 
ing paradoxes,  are  suggested  by  the  accidents  recorded  in  this  pa- 
rir.  Mr.  Perkins  has,  I  think,  answered  them  satisfactorily;  and 
shall  lay  before  the  reader  the  explanation  given  by  that  engineer." 

I  now  proceed  with  the  explanation  therein  adverted  to. 

In  one  of  my  experiments  in  generating  steam,  I  discovered  that 
the  temperature  of  steam  was  by  no  means  the  true  measure  of  its 

*  See  Mech.  Mag.  voL  zvi.  p.  246. 
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power,  although  repo»iBg  on  water,  and  that  steam  may  be  changed 
instantaneously  from  low  to  high  steam  of  the  strength  ofgun^wder, 
without  any  addition  of  heat.  It  is  well  known  that  in  proportion  to 
the  density  of  steam,  so  is  its  power;  and  it  was  belieyed,  that  as 
steam  increased  in  temperature,  it  would  also  increase  in  density, 
if  in  contact  with  water.  This  belief  was  the  source  of  an  impor- 
tant error. 

In  pursuing  my  experiments,  though  explosions  frequently  took 
place,  they  gave  me  the  opportunity  of  witnessing  some  facts,  never 
before  developed  to  my  knowledge.  The  first  hint  which  I  received 
was  from  the  melting  of  the  packing  (which  was  of  lead,)  of  the 
throttle  valve.  It  appeared,  by4he  indicator,  that  the  temperature 
of  the  steam  at  the  moment  did  not  exceed  four  hundred  aegrees; 
but  the  lead  which  does  not  fuse  under  six  hundred  and  fifty  de- 
grees, ran  from  the  throttle  valve  like  water;  and  permitted  the  steam 
to  escape.  The  late  Dr.  Wollaston,  who  witnessed  this  new  fact, 
was  exceedingly  struck  with  it.  He  accounted  for  it  by  supposing 
that  the  throttling  of  the  steam  occasioned  sufiicient  friction  to  in- 
crease its  temperature,  so  as  to  melt  the  leaden  packing.  As  this 
was  a  plausible  theory,  I  gave  into  it.  But  shortly  after  that  expe- 
riment, I  discovered  that  the  steam  pipe,  leading  from  the  generator 
to  the  steam  engine,  had  ignited  its  non-conducting  covering,  which 
was  of  hempen  cord,  (to  do  which  required  at  least  eight  hundred 
degrees  of  neat,)  and  I  then  became  satisfied  that  frietion  was 
not  the  cause  of  the  accumulation  of  heat,  since  during  the  last  oc- 
currence the  steam  was  not  throttled;  and  then  I  began  to  suspect 
that  the  steam,  although  in  contact  with  water,  had  got  supercharged 
with  heat.    I  immediately  instituted  the  following  experiments:-— 

A  generator  was  partially  filled  with  water,  and  heated  to  about 
five  hundred  degrees,  and  was  consequently  exertinff  a  force  of  about 
fifty  atmosphere^,  or  seven  hundred  and  fifty  pounds  to  the  square 
inch;  buttne  pressure  valve  being  loaded  to  about  sixty  atmospheres, 
or  nine  hundred  pounds  to  the  square  inch,  it  prevented  the  water 
from  expanding  into  steam.  The  receiver,  which  was  destitute  both 
of  water  and  oi  steam,  was  heated  to  about  twelve  hundred  degrees. 
A  small  quantity  of  water  was  injected  into  the  generator  by  the 
forcing  pump,  which  forced  out  from  under  the  pressure  valve  into 
the  receiver  a  corresponding  quantity  of  heated  water,  and  this  in- 
stantly flashed  into  steam,  which,  fr^m'  its  having  ignited  the  hemp 
cord  that  covered  the  steam  pipe  ten  feet  from  the  generator,  must 
have  been  of  at  least  eight  hundred  degrees,  which  would  be  equal 
to  about  eighty  atmospheres,  or  twelve  hundred  pounds  to  the  inch; 
but  from'  want  of  water  to  give  it  its  necessary  density,  the  indicator 
showed  a  pressure  of  only  five  atmospheres,  or  9eventy-five  pounds 
per  inch.  Whether  the  pressure  of  the  steam  which  was  rushing 
through  the  steam  pipe  was  five  or  one  hundred,  or  more  atmospheres, 
the  steam  pipe  kept  up  at  the  high  temperature  before  mentioned, 
which  I  attribute  to  the  steam  being  supercharged  with  caloric. 

The  pump  was  now  made  to  inject  a  much  larger  quantity  of  heat- 
ed water,  and  the  indicator  showed  a  pressure  of  from  fifty  to  eighty 


Digitized  by 


Googk 


848  £xpio$ionsqfSieam  Bailers. 

atmospheres.  It  soon  expanded,  (the  throttle  valve  being  I^*^'7 
openeU))''to  the  former  pressure  of  about  five  atmospheres.  The  water 
was  then  injected  again  and  again,  and  the  indicator  was  observed 
to  oscillate  at  each  stroke  of  the  pump,  from  five  to  between  forty 
and  one  hundred  atmospheres,  according  to  the  quantity  of  water 
injected;  clearly  showing,  that  whenever  the  quantity  of  water  was 
reduced,  there  was  a  great  redundancy  of  heat,  with  little  elastic 
force,  and  that  the  elastic  force  was  suddenly  increased  by  the  mere 
addition  of  water.  It  soon  occurred  to  me,  that  to  this  might  be 
traced  the  true  cause  of  the  tremendous  explosions  that  suddenly 
take  place  in  hw  as  tvell  as  high  pressure  boilers. 

There  are  many  instances  where;  immediately  before  one  of  these 
terrific  explosions  had  taken  plate,  the  engine  laboured,  showing 
evidently  a  decrease  of  power  in  the  engine.  To  illustrate  this  theory 
of  sodden  explosions,  let  us  suppose  the  feed  pipe  or  pump  to  be 
choked;  in  this  case,  the  upper  surface  of  the  water  would  soon  sink 
below  some  part  of  the  boiler,  which  ought  to  be  constantly  covered 
by  it,  thus  causing  them  to  become  heated  to  a  much  higher  tempe- 
rature than  the  water.  The  steam  now  being  in  contact  with  the 
heated  metal,  readily  takes  up  the  heat  and  becomes  supercharged 
with  it.  Practical  enfl;ineers  have  frequently  witnessed  the  destruc- 
tiMi  of  the  packine  of  pistons  by  their  becoming  charred,  although 
the  steam  issuing  from  the  steam  chamber  was,  m  its  lowest  strata, 
in  contact  with  Uie  water,  the  temperature  of  which  did  not  exceed 
two  hundred  and  thirty  degrees. 

It  vrns  very  evident  that  this  steam  was  saperchai|;ed  with  heat, 
and  was  much  atwve  the  temperature  of  the  water  upon  which  it  was 
repoainff,  and  in  a  suitable  sUte  to  produce  explosion,  had  the  water 
been  allowed  to  rise  into  and  give  the  steam  sufficient  density,  by  any 
sudden  reduction  of  pressure  on  the  water  in  the  lower  part  of  the 
boiler,  by  drawing  oft' part  of  the  steam  faster  than  k  was  generated. 

Since  caloric  will  not  descend  in  water,  it  cannot  be  taken  up  by 
water  placed  below  it.  The  ateam  thus  supercharged,  will  heat  the 
npper  surface  of  the  boiler  in  some  cases  quite  red  hot,  and  will 
ignite  coals,  or  any  other  combustible  matter,  which  may  be  in  con- 
tact with  it.  This  fact  I  can  Ulnstrate  by  Bumenwsinstancea  on 
record. 

If  the  water,  which  is  kept  below  the  supercharged  steam  by  the 
pressure  of  it,  could  by  any  circumstance,  be  made  to  take  up  the 
excess  of  caloric  in  the  steam,  as  well  as  that  from  the  upper  |>artof 
the  boiler,  when  heated  above  the  temperature  of  the  water  in  the 
boiler,  whether  the  boiler  be  what  is  termed  a  high  pressura  or  a  low 
pressure  boiler,  the  steam  ther^n  will  instantly  become  highly 
lAtstic,  and  en  explosion  cannot  be  prevented  by  any  safety  valve 
hitherto  ased. 

It  was  stated  tn  evidence,  at  the  coroner's  inquest,  taken  in  the 
Hnmber,  in  the  case  of  an  explosion  en  beard  of  the  Graham  steam- 
boat, that  just  before  the  explosion  took  place,  twenty  pounds  weight 
was  taken  off  the  safety  valve.  Now,  if  the  steam  in  that  boiler  had 
been  properly  generated,  the  relief  given  to  the  nfety  valve  ootid 
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not  have  produced  explosion;  but  if  the  water  had  got  low  in  the 
boiler,  (a«  was  probably  the  case,)  and  the  steam  supercharged  with 
heat,  the  most  ready  way  to  prodace  explosion  was  to  open  the  safety 
▼alve,  thereby  allowing  the  water  in  the  lower  part  of  the  boiler  to 
rise  suddenly  and  gtve  density  to  the  steam  aboTe  it. 

Several  instances  have  occurred  when  there  has  been  sufficient 
warning,  by  the  rushing  of  the  steam  from  a  rent  or  fracture,  for  the 
bystanders  to  escape  from  injury  before  the  explosion  took  place. 

There  has  been  at  least  one  case,  where  the  boiler  was  raised  from 
its  bed  into  the  air  by  the  force  of  the  steam  issuing  from  the  rent, 
(upon  the  principle  of  the  rocket,)  before  the  water  had  sufficiently 
expanded,  (by  the  removal  of  the  steam  caused  by  the  rent  or  frac- 
ture,) to  take  up  the  heat  of  the  boiler  and  supercharged  steam,  when 
an  explosion  took  place  after  the  t>oiler  had.  been  raised  many  feet 
in  the  atmosphere,  and  separated  with  a  very  great  report,  one  part 
rising  still  higher,  while  the  other  dashed  with  great  foroe  on  the 
ground. 

The  full  persuasion  of  my  mind  is,  that  such  explosions  are  reme- 
dial, by  discoTeries,-  which,  for  the  moment,  I  cannot  publicly  men- 
tion, but  which  have  been  confidentially  disclosed  to  an  honourable 
member  of  this  committee. 

It  is,  I  believe,  a  fact,  that  more  persons  have  been  killed  by  lota 
than  by  high  pressure  boilers  in  this  country,  and  such  has  decidedly 
been  the  case  in^America.  High-pressure  boilers  have  been  substi- 
tuted in  Flintshire  within  the  last  twelve  months,  for  those  of  low 
pressure,  after  a  destructive  explosion  of  the  latter,  by  which  sixteen 
lives  were  lost 

Jacob  Pehkins. 

Harpur  Street^  September  37,  18S1.  [ilfecA.  Mag. 
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The  subjoined  article  we  copy  from  the  Albany  Daily  Adver- 
tiserj  we  have  been  induced  to  transfer  it  to  our  pages  from  a  con- 
viction of  the  general  correctness  and  value  of  the  views  which  it 
presents.  The  writer,  whoever  he  may  lie,  is  well  acquainted  with 
the  subject  upon  which  he  speaks,  and  until  the  reformations  sug- 
gested by  him  at  the  close  of  the  article,  or  others  of  a  similar  cha- 
racter, are  adopted,  all  our  schemes  for  preventing  explosions  will 
prove  abortive.  Such,  at  all  events,  is  the  confirmed  judgment  of 
the  EorroR. 

The  increasing  competition  on  our  rivers  by  thb  proprietors  oi' 
steam  boats,  not  ovXj  as  regards  the  beauty  of  their  constraction  ami 
the  excellence  of  their  accmnmodations,  but  their  number  and  speed, 
is  leading  the  Anierican  public  to  give  the  subject  of  steam  their 
thoughtful  consideration.  This  feeling  of  interest  has  t>een  much 
increased  by  occasional  tomes  of  property,  by  reason  of  explosioM 
end  defective  machinery.    It  is  a  singular  coincidence,  thatwfiile 
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our  own  government  was  endeavouring  to  elicit  from  our  men  of 

science,  the  causes  of  these  accidents,  and  their  proper  remedy,  that 
of  England  was  led  to  make  an  examination  into  the  causes  of  the 
casualties  upon  the  Thames,  resultinc  from  the  speed  of  the  steam 
boats  on  that  river,  and  occurring  to  the  craft  which  came  in  contact 
with  them.  An  investigation  took  place  before  a  select  committee  of 
the  house  of  commons,  in  September  last,  and  the  information  elicited 
is  so  interesting,  that  we  have  taken  some  pains  to  present  to  our 
readers  the  most  striking  features  of  the  examination. 

It  appears  very  evident  that  the  English  steam  boats,  even  those  of 
the  best  class,  do  not  move  with  an  average  velocity  of  more  than 
nine  miles  an  hour.  That  their  length  is  rather  under  than  over  one 
hundred  and  fifty  feet,  and  their  capacity  much  more  frequently  be- 
tween eighty  and  one  hundred  and  fifty  tons  than  beyond  it-— their 
draught  of  water  six  feet  and  upwards. 

Until  lately  their  bows  were  blunt — now  they  are  universally  built 
sharp.  Many  of  their  old  boats  have  been  lengthened.  They  carry 
masts,  and  their  chimnies  are  sometimes  used  as  such.  They  con- 
sider a  vessel  not  safe  after  five  or  six  years  wear,  though  some  of 
extraordinary  strength  are  reported  to  have  lasted  twelve  years.  A 
survey  every  three  years  or  oftener,  is  thought  necessary.  The 
principal  ship  builders  recommend  making  the  hull  nearly  solid  all 
the  way  up,  with  internal  fastenings,  trussings  and  diagonal  bracing 
the  object  of  which,  as  avowed  by  Sir  Robert  Seppings,  was  to  give 
**  uniform  strength  from  stem  to  stern.''  In  this  opinion  the  princi- 
pal ship  builders  concurred. 

As  an  evidence  of  the  strength  of  their  vessels,  the  instance  of 
the  Ramona  was  adduced,  the  Emulous,  and  Confiance.  The 
former,  of  three  hundred  and  eighty-five  tons,  and  two  engines 
of  fifty  horse  power,  went  ashore  in  a  storm  at  Bologne  without  in- 
jury, at  a  time  when  other  vessels  were  sunk.  The  Emulous  went 
out  safely  to  India,  and  is  now  employed  in  towing  vessels  on  the 
Ganges,  while  the  Confiance,  a  government  packet,  has  been  out  at 
sea  in  all  weathers,  and  according  to  the  report  of  her  commander, 
he  has  never  been  obliged  to  lay  to  with  her.  Among  other  things, 
he  stated  that  he  towed  a  French  corvette  in  a  gale  with  five  hundred 
troops  on  board,  at  the  rate  of  six  miles  per  hour,  for  five  hundred 
miles  distance!  It  appears  that  there  are  forty-two  steam  boats  be- 
longing to  the  Thames  in  active  service,  and  eleven  that  sail  out  of 
London  to  foreign  ports.  Two  passengers  per  ton,  of  registered 
burthen,  are  considered  a  fair  allowance,  although  four  are  oftener 
carried. 

The  machinery  of  these  vessels  is  altogether  on  the  low  pressure 
principle.  Thtere  is  only  one  hi&h  pressure  boat  known,  and  that 
belongs  to  a  French  company  and  plies  to  Dover. 

Generally  they  have  two  engines  in  their  boats,  not  fastened  to  the 
timbers  at  the  bottom  of  the  vessels,  but  usually  at  the  sides.  The 
boilers  now  getting  into  fashion  are  the  cylindrical,  though  the  great- 
er part  are  like  those  used  in  our  own  boats.  The  average  pressure 
is  four  pounds  pet  square  inch;  if  it  exceeds  that  much,  it  is  thought 
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very  dangerous.  Ezplomons  from  the  boilers  are  hardly  known  in 
Eneland.  ^Fheir  engineers  prefer  a  short  to  a  long  stroke  of  the  pistoUi 
and  small  water  wheels.  They  can  throw  their  wheels  out  of  gear 
at  any  time,  and  prefer  that  method  of  working  their  ensines  when 
lying  to  or  preparing  to  start.  The  Canadian  boats  are  almost  all  so 
constructed.  A  pressure  of  fifteen  pounds  is  thought  to  be  hieh 
pressure.  The  engines  are  stopped  and  started  as  ours  are.  The 
throttle  valve  appears  to  be  the  great  dependence  of  the  engineer, 
and  very  elatwrate  experiments  were  made  in  a  government  steamer, 
to  ascertain  the  relation  between  the  aperture  of  the  valve,  and  the 
rates  of  going  in  consequence.  A  boat  on  the  Tay  is  managed  by 
an  index  on  deck,  a  small  revolving  lever,  which  points  to  ^<stop 
her,"  **go  ahead,"  <«back  her,"  and  which  any  common  seaman 
who  can  read  may  manage.  Captain  Hall  says  that  he  was  six  hours 
in  a  boat  of  this  character,  manosuvring  her  in  every  possible  way, 
during  which  this  hand  gear  must  have  been  used  fifty  or  sixty 
times,  and  yet  the  engineer  never  touched  the  engine.  Ihere  is  an 
account  of  this  apparatus  and  a  drawing  accompanying  it,  in  the 
Edinbui|;h  Philosophical  Transactions. 

The  English  boilers  are  manufactured  chiefly  of  iron,  and  are  con- 
sidered to  be  good  for  three  years  only.  In  the  best  boats,  new 
ones  are  always  substituted  after  this  period,  or  the  most  thorough 
repairs  made  to  the  old  at  the  shops  of  the  maker.  They  are 
always  placed  below  deck.  In  stopping  an  engine  some  English  en- 
gineers think  it  highly  important  to  regulate  the  injection  cocks  as 
well  as  the  throttle  valves;  they  reckon  also,  every  ton  of  engine  as 
equal  to  the  'power  of  one  horse. 

In  many  steam  vessels  in  the  united  kingdom,  the  engine  is  work- 
ed on  the  deck  as  in  our  own. 

The  general  management  of  the  boats  is  by  the  captain,  mate,  stew- 
ard, pilot,  engineer,  (first  and  second,)  and  a  crew  of  from  eight  to 
iwenty-hve  in  number,  proportioned  to  the  size  of  the  vessel.  These 
vessels  are  steered  by  a  tiller.  Captain  Hall  has  for  a  long  time  at- 
tempted to  introduce  the  American  mode  of  steering  by  a  wheel. 
One  naval  officer  who  was  examined  on  this  point,  said  it  would  not 
do.  Another  said  it  would  be  an  excellent  improvement:  and  a  pilot 
swore  that  steering  was  principally  directed  by  motions  made  by 
hand.  At  night,  however,  the  lookout  gives  his  warning  voice  to  the 
pilot.  On  the  St.  Lawrence,  the  noise  occasioned  by  this  practice 
will  be  readily  recollected  by  American  travellers. 

The  nilot  also  directs  the  engineer  by  his  voice,  and  not  by  means 
of  a  bell,  as  in  our  boats. 

The  boats  usually  carry  a  light  at  the  mast  head  and  on  each  pad- 
dle box;  and  not  at  the  bow,  as  with  us.  Captain  Hall  mentioned 
the  greater  brilliancy  of  American  steam  boats  at  night,  in  conse- 
quence of  the  furnaces  being  on  deck,  and  the  blaze  and  sparks  made 
by  the  pine  wood  which  is  used  for  fuel. 

A  great  variety  of  paddles  have  been  tried  in  England;  among 
them  are  the  feathered,  still  in  use,  Skene's  revolving  paddle,  out  of 
use,  and  Morgan's,  which  is  in  use  with  some  of  the  government 
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packets*  The  latter  made  a  difference  of  almost  one-third  in  favour 
of  the  Coo  fiance's  speed,  lessened  the  tremor  of  the  boat,  and  wbrka 
proportionably  faster  in  a  heavy  head  sea  than  a  calm.  The  engineer 
of  this  vessel  describes  the  bucket  as  entering  the  water  at  an  ansle  of 
571%  and  leaving  it  at  52}%  while  the  old  worked  at  an  angle  oiSLS''. 
There  is  said  to  be  no  backwater  of  consequence^  and  she  has  towed 
a  boat  close  to  the  water  wheel  without  danger. 

The  London  boats  are  unpopular  among  the  wherrjmen,  frequently 
running  over  and  destroying  them.  This  practice  appeared  toerow 
out  of  the  carelessness  of  the  wherrjmen,  and  the  narrowness  of  the 
channel. 

The  accommodations  of  these  boats  are  not  to  be  compared  to  ours. 

Upon  a  review  of  the  subject^  we  are  led  to  the  irresistible  conclu- 
sion that  the  English  ateam  boata  are  not  as  subatantial,  nor  as  fast, 
nor  as  comfortable  as  ours;  but  thej  are  far  safer.  On  the  Hudson 
river  our  boats  are  on  the  low  pressure  ;7/an,  but  they  carry  from  six« 
teen  to  twenty-five  inches  of  steam,  and  this  is  nothing  more  nor  less 
than  high  steam.  The  shape  of  our  boilers  is  not  calculated  to  resist 
such  a  pressure,  and  some  tremendous  accident  will  sooner  or  later 
occur  to  spread  ruin  and  death  among  the  crowds  who  venture  them- 
selves within  their  reach. 

It  certainly  is  possible,  now  that  large  boats  are  becoming  so  po* 
pular,  to  work  steam  at  a  low  pressure,  and  to  the  greatest  advantage; 
or  if  high  steam  must  be  used,  let  the  cylindrical  boilers  come  again 
into  use. 

The  competition  will  inevitably  lead  to  fatal  consequences  if 
public  opinion  does  not  rectify  the  errors  of  our  steam  navigation. 


f  On  Madder. 

(Ger.  Fflrberoihe;  Du.  Mm;  Fr.  Alizarin  Garance;  It  Robbia;  Sp. 
Chranza^  Eubia;  Rus.  Mariana^  Krap;  Hind.  Munjith.) 

Madder  is  the  roots  of  a  plant,  (iZudza  tinctorium^  of  which  there 
are  several  varieties.  They  are  long  and  slender,  varying  from  the 
thickness  of  a  goose-quill  to  that  of  the  little  finder.  They  are  semi- 
transparent,  of  a  reddish  colour,have  a  strong  smell, and  a  smooth  bark. 
Madder  is  very  extensively  used  in  dyine  red;  and  thoueh  the  colour 
which  it  imparts  be  less  bright  and  beautiful  than  that  of  cochineal,  it 
hss  the  advantage  of  being  cheaper  and  more  durable.  It  is  a  native  of 
the  south  of  Europe,  Asia  Minor,  and  India;  but  has  been  long  since 
introduced  into  and  successfully  cultivated  in  Holland,  Alsace, 
Provence,  &c.  Its  cultivation  has  been  attempted  in  England,  but 
without  any  beneficial  result.  Our  supplies  of  madder  were,  for  a 
lengthened  period,  almost  entirely  derived  from  Holland,  (Zealand;) 
but  large  quantities  are  now  imported  from  France  and  Turkey. 

Dutch  or  Zealand  madder  is  never  exported  except  in  a  prepared 
or  manufactured  state.  It  is  divided  by  commercial  men  into  four 
qualities,  distinguished  by  the  term»  mttily  gamene^  om^ro  and  erf^»* 
The  roots  being  dried  in  stoves,  the  first  species,  or  mull^  consista 
of  a  powder  formed  by  pounding  the  very  small  roots,  and  the  husk 
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or  tMirk  of  the  lai^er  onesl  It  is  comparatively  low  priced,  and  is 
employed  for  dying  cheap  dark  colours.  A  second  pounding  sepa- 
rates about  a  third  part  of  the  larger  rootsj  and  this,  being  sifted  and 
packed  separately,  is  sold  here  under  the  name  of  gamene,or  gemeens. 
The  thircT  and  last  pounding  comprehends  the  interior,  pure,  and 
bright  part  of  the  ryots,  and  is  sold  in  Holland  under  the  name  of 
kor  knmsj  but  is  here  simply  denominated  crops.  Sometimes,  how- 
ever, after  the  mull  has  been  separated,  the  entire  residue  is  ground, 
sifted,  and  packed  together  under  the  name  of  onberoofde,  or  ombro. 
It  consists  of  about  one-third  of  gamene,  and  two-thirds  of  crop.  Pre- 
pared madder  should  be  kept  dry.  It  attracts  the  moisture  of  the 
atmosphere,  and  is  injured  by  it. 

The  Smyrna  or  Levant  madder,  (Rubia peregrma^)  the  alizari  or 
lizary  of  the  modern  Greeks,  is  cultivated  in  Boeotia,  along  the  bor- 
der of  lake  Copais,  and  in  the  plain  of  Thebes.  It  also  grows  in 
large  quantities  at  Kurdar  near  Smyrna,  and  in  Cyprus.  The 
madder  of  Provence  has  been  raised  from  seeds  carried  from  the 
latter  i;i  1761.  Turkey  madder  affords,  when  properly  prepared, 
a  brighter  colour  than  that  of  Zealand.  It  is,  however,  imported  ia 
its  natural  state,  or  as  roots:  the  natives,  by  whom  it  is  chiefly  pro- 
duced, not  having  industry  or  skill  sufficient  to  prepare  it  like  the 
Zealanders,  by  pounding  and  separating  the  skins  and  inferior  roots; 
so  that  the  finer  colouring  matter  of  the  larger  roots  bein^  degraded 
by  the  presence  of  that  derived  from  the  former,  a  peculiar  process 
is  required  to  evolve  that  beautiful  Turkey  red  which  is  so  highly 
and  Deservedly  esteemed. — (Thomsan*8  Chemitiry;  Bancroft  on  Co* 
hurM^  vol.  ii.  pp.  221— •SZS:  see  also  Beekmann^  HiaU  of  Invent 
vol.  iii.  wt.  Madder.) 

In  France,  madder  is  prepared  nearly  in  the  same  manner  as  fa 
Zealand.  The  following  instructive  details  as  to  its  cultivation, 
price,  &c.  In  Provence,  were  obli^ngly  furnished  to  us  by  an  English 
gentleman  intimately  acquainted  with  such  subjects,  who  visited 
Avignon  in  the  autumn  of  1829. 

**  This  town,  (Avignon,^  is  the  centre  of  the  madder  country,  the 
cultivation  of  which  was  introduced  here  about  the  middle  of  the 
eighteenth  century,  and,  with  the  exception  of  Alsace,  is  still  con- 
fined, (in  France,)  to  this  department,  (Vauclnse.)  The  soil  appears 
to  be  better  adapted  for  its  cultivation  here  than  any  where  else«  and 
it  has  long  been  the  source  of  great  wealth  to  the  cultivators.  Oflate 
years,  however,  the  prices  have  fluctuated  so  fnuch^  that  many  pro- 
prietors have  abandoned,  or  only  occasionally  cultivated  this  root, 
ao  that  the  crop,  which  was  formerly  estimated  to  average  5CX),000 
quintals,  is  now  supposed  not  to  exceed  from  300,000  to  400,000.    ' 

*^  The  root  is  called  alizarin  and  the  powder,  (made  from  it,)  ga- 
ranet*  The  plant  is  raised  from  seed,  and  requires  three  years  to 
come  to  maturity.  It  is,  however,  often  pulled  in  eighteen  months 
without  injury  to  the  quality,  the  quantitjr  only  is  smaller.  A  rich 
soil  is  necessary  for  its  successful  cultivation;  and  when  the  soil  is 
impregnated  with  alkaline  matter,  the  root  acquires  a  red  colour*— 
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in  other  cases  it  is  jrellow.  The  latter  ia  preferred  in  EniJUnd  from 
the  long  habit  of  naing  Dutch  madder,  which  is  of  this  colovs  b«t 
in  France  the  red  sells  at  two  franca  per  quintal  higher,  brag  nsed 
for  the  Turkey  red  dje. 

<*  It  is  calcalated  that  when  wheat  sells  at  20  fr.  per  hectolitre, 
alizari  should^ bring  35  fr.  per  qaiatal,  (poids  de  table^  to  give  the 
same  remuneration  to  the  cultivator.  Tbat'is,Vheat  oSf«  per  Ei^ 
quarter,  and  aUzari  34t.  per  Eug.  cwt  The  price  has,  however^ 
been  frequently  as  low  as  23  fr.  per  quintal. 

**  Prices  undergo  a  revolution  everv  seven  or  eight  jeara,  touching 
the  minimum  of  33,  and  rising  as  high  as  100  fr.  As  in  every  similar 
case,  the  high  price  induces  extensive  cultivation,  and  this  geaerallj 
prodttcea  its  fall  effect  four  or  five  years  after.  The  produce  of  Al- 
aace,  which  is  inferior  both  in  quantity  and  quality  to  that  of  Van- 
close,  is  generally  sold  in  the  Strasburs;  market. 

(« England  employa  both  the  root  and  the  powder,  accordii^  iothe 
purpose  for  which  they  are  intended.  The  Dutch  madder  la  more 
employed  by  the  woollen  dyers,  and  the  French  by  the  cotton  dyers 
ana  printers. 

<<  In  making  purchases  of  garanee  it  is  essential  to  employ  ahonae 
of  confidence,  because  the  quality  depends  entirely  onon  the  care 
and  honesty  of  the  a^^ent.  The^ne*/  is  produced  from  tne  roots  after 
being  cleaoed  and  stripped  of  their  bark.  The  aeetmd  by  grinding  the 
roots  without  cleaning.  A  third  by  mixing  the  bark  of  the  ^rti 
while  grinding;  and  so  on  to  any  degree  of  adulteration. 

<<  The  price  ef  aUzari  in  the  count^,  which  was  only  35  fr.  in  July, 
is  now,  (]November,}  1829,  at  36  fr«  and  is  expected  to  be  40  fr.  verji 
shortly.  The  crop  being  deficient  both  here  and  in  Holland,  and  the 
certainty  of  its  neiog  also  deficieikt  next  year,  added  te  the  small 
quantity  existing  in  Ei^land,  give  reason  to  believe  that  the  price 
will  reach  60  fr.  before  many  moaths»  and  will  continue  to  advattce 
for  a  year  or  two  ooore. 

<«  The  quintals  above  mentioned  are  of  100  lbs»  poid9  de  iaSk^Vm 
weight  in  general  use  over  the  sonth  of  France,  and  even  at  ihfar- 
ariifef.  This  weight  is  different  in  the  difiEerent  provinces,  varying 
from  5)2  to  25  per  cent  lighter  than  ihe  p^idi  metrique^  At  Avigaeo 
1S4  lbs«  p.  de  table  »  50 \ilog.,  consequently  126  lbs.  are  eoual  to 
\  cwt  Eng^  At  the  exchange  of  35.50,  the  cwt  costs,  (including 
1  It.  for  freight,  duty,  and  all  charges  till  delivered  in  London  or 
Liverpool^)  6U.  or  60t.  The  selling  price  is  quoted  in  England  at 
62«.  only. 

It  is  eonsideved  that  only  one-aixth  or  one-seventh  ef  the  preaenl 
crop  remains  for  sale. 

Madder  does  not  deteriorate  by  keepinf^  provided  it  be  kept  dry. 

Chmpte  mmuU.^^  Fn 

Cost  of  one  quinjtal  of  roots  in  thQ  oeuniiry  -  •        35 

Ej;pei)ses  in  do.  .....  3 
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The  root  gives  85  per  cent,  powder^  consequenUy  l  quinttt 

powder  -  -  -  -  -  «    43,50 

Gnnding  -  -  -  -  -  -**2 

Carft •*       I 

Transport        -.-.--««      2.50 

F.  46.75 

FrT 

The  English  cwt.  costs^  therefore,  ...    58.85 

All  expenses  till  on  board  at  Marseilles  -  3 

F.  61.85 
Besides  commission.  — ^ 

For  an  account  of  East  India  madder,  or  munjeet,  see  mnnjeet 
The  imports  of  madder  have  not  materiallj  varied  for  a  consider- 
able period.  Of  70,017  cwt.  of  prepared  madder  imported  in  1 839, 
88,579  were  brought  from  Holland,  and  31,353  from  France.  Dur- 
ing the  same  jear  the  imports  of  madder  root  amounted  to  33,541 
cwt  of  which  14,593  were  brought  from  France,  14,007  from  Tur- 
key and  Greece,  3,376  from  Holland,  and  3,135,  (munjeet,)  from 
India.    The  exports  of  Madder  from  Ghreat  Britain  are  trifling. 

The  duty  on  madder  is  6«.  per  cwt.  on  prepared,  and  U,  6d.  per 
do.  on  roots)  and  its  price,  duty  paid,  in  the  London  market,  October 
1831,  was  as  under:— 


£  M.d.     £  9.   d. 

Madder,  Duch  Crops 

4    0  0  to  4  10  0  per  cwt. 

Ombro 

3     5  0  —  3   15  0       — 

Gamene    - 

3     3  0  —  3   13  0      — 

Mull 

1     0  0  —  3     3  0       — 

French 

0     0  0  —  4     5  0       — 

Spanish 

3    16  0  —  3     9  0       — 

Madder  Roots,  Turkey    - 

3    10  0  — S   13  0       — 

French 

2     8  0  —  3     9  0       *^ 

Madder  is  not  to  be  imported  for  home  consumption  except  in 
British  ships,  or  in  ships  of  the  countijof  which  it  is  the  produce,  or 
from  which  it  is  imported,  under  forfeiture  of  the  same,  and  100/.  by 
the  master  of  the  vessel.-^e  Geo.  4  c.  109;  7  &  8  Geo.  4.  c  56.) 

lOonu  Diet 


ExtinciUm  ofRres  m  Ibciariet. 

8iR,-»May  I  desire  of  you  to  insert  in  your  valuable  periodical 
two  letters  which  I  published  in  two  pronncial  papers,  respecting 
the  extinction  of  fires  in  factories,  and  to  which  I  see  you  have  allud- 
ed in  one  of  your  late  numbers,  (page  240,  vol.  xvi.)  I  am  induced 
to  make  this  request,  with  a  design  of  making  them  more  extensiTelr 
known  than  fhey  possibly  could  be  through  the  medium  of  their  ori- 
ginal publication,  and  with  the  hope  tliat  they  may  lead  to  some  im- 
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portant  results.    I  desire  also  to  correct  some  errors  contsined  in 
your  brief  notice  of  them  in  the  namber  to  which  I  have  alluded. 

Yours,  &c. 
Jan,  1, 1832.  T.  Waterhouss. 

I.  Letter  from  Mr.  Waterhouse  to  the  editor  of  the  Preston  Chroncile. 
S1R9-- Having  observed  in  your  Chronicle  of  last  week«  an  account 
of  the  destruction  of  Messrs.  Eccles's  factory  by  fire,  I  beg  permis- 
sion, through  the  same  medium,  to  suggest  a  plan  by  which  similar 
conflagrations  might  be  in  a  great  measure  prevented. 

It  is  well  known  tiiat  steam  possesses  the  power  of  speedily  ex- 
tinguishing combustion,  that  it  can  be  generated  in  factories  even 
during  the  night  in  ten  minutes  or  a  quarter  of  an  hour,  and  that  it 
can  be  diffused  through  almost  any  space  in  a  few  minutes.  Upon 
these  facts  my  plan  is  based— it  is  the  following:— Let  there  be  a 
pipe  connected  with  the  steam  boiler,  lai^r  or  smaller,  according  to 
the  extent  of  the  building.  Let  this  pipe  pass  up  the  staircase,  and 
from  it,  one  or  two  smaller  pipes  branch  ofifinto  each  room.  These 
branches  should  extend  from  one  end  of  the  room  to  the  other,  and 
a  number  of  apertures  should  be  drilled  into  them  at  certain  distan- 
4:esj  say  two  feet  asunder.  To  the  branch,  or  branches,  before  they 
enter  the  room,  let  a  stop  cock  be  fixed,  and  let  the  main  pipe,  as  it 
issues  from  the  boiler,  be  supplied  with  another  stop  cock.  When  a 
fire  is  discovered  in  an  apartment,  if  in  the  night  time,  the  person 
who  makes  the  discovery,  instead  of  wasting  a  considerable  length 
of  time  in  alarming  the  neighbourhood,  will  merely  have  to  ^  and 
turn  the  cock  that  is  aflfixed  to  the  branch,  and  the  one  belonging  to 
the  loain  pipe,  and  then  add  a  quantity  of  fuel  to  Ihe  fire  to  generate 
the  stoMiu  By  these  means  the  room  may  be  filled  with  steam,  and 
the  conflagration  consequently  extinguished  in  at  least  twenty  mi- 
nutes* If  in  the  day  time,  by  simply  turning  the  cocks  the  fire  might 
be  subdued  in  ll\e  minutes.  This  is  the  whole  of  the  plan,  and  of 
its  success  I  have  no  doubt,  unless  its  simplicity  prevent  its  adop- 
tion. 

The  advantages  of  this  method  of  extingnishing  conflagrations  over 
those  which  are  at  present  employed,  are  many  and  important.  When 
£re  engines  are  employed  under  die  most  favourable  circumstances, 
as  when  they  are  kept  upon  the  premises,  and  men  at  hand  to  work 
them,  it  is  often  found  to  be  difficult  to  subdue  a  considerable  confla- 
mtion.  The  stream  of^  water  can  only  be  propelled  upon  a  very 
limited  portion  of  the  building  at  once,  and  that  not  always  the  part 
where  tne  fire  is  roost  active.^  And  '.should  their  employment  be 
crowned  with  success,  the  buildings  must  be  almost  aeluged  with 
water.  If  engines  are  not  on  the  premises,  a  very  great  loss  of  time 
may  be  sustained  before  they  can  be  procured,  as  was  the  case  when 
Messrs.  Eccles'  factory  was  consumed,  where  the  engines  did  not 
arrive  till  two  hours  after  the  fire  was  discovered.  Engines  are  often 
out  of  repair,  and  much  time  is  frequently  lost  in  procuring  a  suffi- 
cient number  of  men  to  work  them.  I  am  aware  that  in  some  facto- 
ries water  can  be  forced  through  the  buildings  by  the  engine  in  pipes 
arranged  for  the  purpose.     Even  according  to  this  plan,  the  engine 
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iniigt  be  pat  in  action  before  the  water  can  be  propelled;  a  large  quan* 
tity  of  water  must  sttU  be  ejected -to  quench  the  flame;  the  presence 
of  a  person  to  direct  the  current  of  the  water  is  required,  and  the 
cold  water  will  condense  the  heated  air  in  the  room,  and  cause  a 
great  influx  of  air  from  without,  a  circumstance  which  will  materi- 
ally contribute  towards  maintaining  the  combustion.  By  the  plan 
which  I  have  suggested,  a  boy  might  extinguish  almost  any  confla- 
gration. The  time  occupied  in  putting  it  in  force,  would  only  be  ten 
or  fifteen  minutes  at  night,  and  not  more  than  five  minutes  in  the 
day  time.  The  presence  of  no  one  to  direct  its  operations  would  be 
necessary,  and  it  might  be  made  to  act  on  every  part  of  the  building 
at  once;  the  quantity  of  water  expended  would  not,  at  the  most,  ex- 
ceed a  few  gallons;  and  instead  of  promoting  an  influx  of  air  into  the 
room,  the  steam  would  displace  that  which  was  in  the  apartment  pre- 
vioiis  to  its  admission;  besides,  the  injury  that  the  machinery  would 
sustain,  would  be  considerably  less  than-  is  occasioned  by  the  mode 
at  present  adopted. 

These  are  advantages  such  as  I  trust  will  induce  some  of  the  pro* 
prietors  of  mills  to  give  the  scheme  their  deliberate  consideration.  I 
am  san^ine  enoueh  to  believe,  that  if  it  were  employed,  almost  a 
perfect  immunity  from  fire  would  be  possessed,  and  insurance  mieht 
be  wholly  dispensed  with.  I  must  apologise  for  the  length  of  wis 
letter,  but  I  trust  you  will  not  deem,  me  presumptuous,  when  you 
consider  that  my  object  is  to  point  out  a  method  of  protecting  pro* 
perty,  and  to  prevent  the  distress  incident  to  the  work  people  from 
its  destruction.  These  considerations,  I  hope,  will  induce  jou  to 
give  these  remarks  publicity,  and  prevent  you  from  excluding  my 
communication  because  of  its  extension. 

I  am,  sir,  your  humble  servant, 

PruUnij  Sept.  dT,  1831.  T.  Watbrhousb. 


n.  Letter  from  Mr.  WftterhouBe  to  the  editor  of  the  lAucaster  Henld. 
SiR,^Having  observed  in  your  Herald  of  last  week,  a  paragraph 
relative  to  the  extinction  of  fires  in  sugar  houses,  &c.,  by  means  of 
steam,  may  I  be  permitted  to  make  known  to  the  readers  of  your  ex- 
cellent paper  the  following  experiments,  which,  hy  the  extreme  po- 
liteness of  Mr.  William  Taylor,  of  Preston,  and  with  the  assistance 
of  some  friends,  I  have  been  able  to.  make  on  this  interesting  and  im- 
portant subject,  on  a  large  scale. 

*^  The  drying  house  connected  with  the  moss  factory  was  the  place 
selected  for  the  purpose.  It  is  twenty-six  feet  long,  fifteen  wide,  and 
about  twelve  feet  high.  In  the  centre  of  this  room  was  placed  a  large 
iron  platform,  erected  on  bricks,  to  prevent  the  floor  from  sustaining 
any  injury  from  the  fire;  and  a  quantity  of  sheet  iron  was  suspended 
above,  to  protect  the  roof.  To  a  lar^e  pipe  beneath  the  floor,  a 
branch,  about  two  yards- long,  and  two  inches  in  diameter,  was  affix- 
ed, furnished  with  a  tap.  The  main  pipe  communicated  with  ano- 
ther issuing  from  the  boiler,  which  was  at  a  considerable  distance. 
Having  closed  every  aperture  through  which  atmospheric  air  might 
have  gained  ingress,  and  allowed  the  steam  to  flow  into  the  pipes 
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BBtil  tbey  were  laiieieDtly  irarmed,  we  piled  a  qeentity  ef  sheTings 
tad  oily  cotton  waste  od  the  centre  of  the  iron  platforniy  ont  of  the 
eorrent  of  the  ■team-ignited  them,  torned  the  tap,  and  closed  the 
door*  The  steaas  being  snbjected  to  a  pressure  of  about  four  pounds 
en  the  square  inch,  rushed  into  the  apartment  with  considerable  ve* 
locity,  and  soon  filled  it  with  a  dense  yapour.  We  watched  the  effect 
prodaced  throngh  a  window,  and  in  five  minutes  we  observed  the 
llaara  to  flicker  and  expire,  when  the  room  was  in  total  darkness,  it 
beinff  night  On  opanine  the  door,  nothing  could  be  perceived,  but 
in  a  rew  mmates  the  smcHce  and  steam  subsided,  and  then  a  few  red 
einbars  were  discernible.  In  a  few  minutes  more,  the  atmosphere 
in  the  room  became  clear,  and  the  embers  partially  kindled  up  again* 
This  experiment  was  repeated  two  or  three  times  with  a  similar  re* 
sult^  altlMUgh  in  one  of  them  pieces  of  wood  were  used  instead  of 
shavings  and  cotton  waste.  In  the  experiment  with  the  fire  of  wood, 
after  we  had  ascertained  that  the  flame  was  extinguished,  we  re-clos* 
ed  tiie  door,  and  allowed  it  to  remain  so  for  fifteen  minutes  longer. 
On  again  opening  it,  after  the  expiration  of  that  time,  we  found  wat 
the  embers  were  still  burning,  but  dimly;  and  on  admitting  a  free  ac» 
cess  of  atmospheric  air,  were  again  inflamed.  These  experiments 
were  tried  on  the  12th  of  this  month,  in  the  presence  of  Mr.  William 
Taylor,  Mr.  Adcock,  lecturer  on  mechanical  philosophy,  Mr.  Els- 
worth,  civil  engineer,  Mr.  Harrison,  surgeon,  and  several  practical 
engineers  and  spinners.  On  Thursday  the  irth,  assisted  by  Mr.  Har- 
rison, I  repeated  the  experiment  with  a  little  variation  in  the  same 
room.  We  procured  a  stove  grate  from  Mr.  Taylor,  kindled  a  quan- 
tity of  coke  in  it,  placed  it  on  the  platform,  out  of  the  direction  of 
the  mouth  of  the  branch  pipe,  and  allowed  the  steam  to  rush  into  the 
room,  with  a  pressure  of^ three  and  a  half  pounds  to  the  square  inch. 
We  observed  that  the  fire  lost  much  of  its  intensity,  but  could  not 
be  extinguished.  The  grate  was  then  removed  into  the  current  of 
the  steam,  distant  from  the  mouth  of  the  pipe  about  six  feetj  when 
we  observed  that  the  coke  burnt  with  great  brightness,  and  a  lambent 
flame  issued  from  the  top  of  the  grate.  It  was  obvious  that  the  steam 
in  this  experiment  was  decomposed  when  it  came  in  contact  with  the 
fire,  the  oxygen  meeting  with  carbonaceous  base,  and  the  hydrogen 
taming  on  the  surface,  and  uniting  with  the  oxysen  of  the  atmo- 
sphere to  form  water.  The  coke  was  then  removed  from  the  grate, 
nnd  its  place  supplied  with  shavings  and  cotton  waste.  The  f^ate 
was  then  placed  out  of  the  direction  of  the  steam,  the  combustibles 
ignited,  the  steam  allowed  to  rush  into  the  room,  and  the  door  dosed. 
The  flame  was  extinguished  in  five  minutes,  as  before;  but  the  embers 
were  still  smothering,  though  not  sufficient  fire  remained  to  rekindle 
the  combustible  matter  until  the  grate  was  brought  out  of  the  room 
into  the  cold  atmosphere.  This  experiment  was  several  tiopes  repeat- 
ed with  the  same  result.  A  lantern  was  then  procured  and  sus- 
pended from  the  ceiling,  about  two  and>  half  yards  above  the  steam 
pipe,  lighted,  and  the  steam  allowed  \o  issue  from  the  pipe  while  the 
door  was  kept  open.  In  a  quarter  of  a  minute  the  light  was  pat  out. 
The  back  of  the  lantern  was  then  turned  towards  the  opposite  wall. 
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against  which  the  steam  was  driveny  and  the  recurrent  steam  was 
prevented  from  coming  directly  against  the  light  by  the  door  of  the 
lantem,  so  that  it  could  not  act  upon  it  till  it  was  generally  diffused. 
In  this  experiment,  the  light  was  extinguished  in  thirty-five  seconds* 
We  had  now  indubitably  proved  that  flame  could  be  put  out  by  steam 
in  a  close  apartment  in  a  few  minutes,  when  the  conflagration  was 
considerable^  and  in  a  few  seconds  in  an  open  room,  when  smalU 
And  it  now  remained  to  ascertain  if  steam  would  exert  any  influence 
over  flame,  when  a  free  access  of  atmospheric  air  was  permitted.  This 
we  tried  by  kindling  a  fire  in  the  grate  of  shavings  and  cotton  waste, 
and  placing  it  out  of  the  current  of  the  steam,  while  the  door  was 
kept  wide  open.  In  this  experiment  the  flame  expired  in  four  and 
a  half  minutes. 

Oft  f  ffgfl/t  gfi  f  I 

By  these  experiments  it  is  proved— 

1st  That  steam  will  extinguish  a  lai|;e  conflagration  in  a  close 
apartment  in  five  minutes,  when  it  is  driven  into  the  room  in  consi- 
derable quantity* 

2nd.  That  it  does  not  possess  the  power  of  preventing  a  low  or 
chaninj:  combustion. 

Sd.  That  when  a  current  of  steam  is  impelled  against  a  large  fire, 
it  increases  the  combustion  in  a  remarkable  degree. 

4th.  That  a  small  flame  is  almost  immediately  extinguished  when 
suspended  in  an  open  apartment  into  which  a  considerable  volume  of 
steam  is  rushing. 

5th.  That  steam  will  subdue  flame  in  an  open  room  as  rapidly  as 
in  a  cloae  one. 

From  these  facts  I  am  disposed  to  infer,  that  steam  would  be^of 
great  use  in  restndniog  conflagrations  in  factories  or  other  places 
where  it  could  be  rapidly  generated  in  large  volumes;  and  that  it 
would  be  of  great  service,  especially  in  such  buildings  as  are  at  a  con- 
siderable distance  from  engines,  or  where  some  length  of  time  must 
elapse  before  assistance  can  be  procured,  as  the  watchman  could,  in 
fifteen  or  twenty  minutes,  diffuse  a  sufficient  quantity  to  arrest  the 
flame,  if  pipes  were  property  arranged  for  that  purpose,  according  to 
a  plan  I  laid  before  the  public  a  few  weeks  a^o  in  the  Preston  Chroni- 
cle. In  all  fhctories  in  which  the  conflagrations  are  very  rapid,  from 
the  combustibility  of  the  materials  they  contain,  it  would  be  of  sreat 
use,  from  the  same  cause  (its  easy  application.)  and  would  considera- 
bly lessen  the  quantity  of  water  that  would  afterwards  be  required 
to  totallv  quench  the  burning  embers.  I  fear,  sir,  that  I  have  already 
encroached  too  much  upon  your  columns,  but  I  trust  the  importance 
of  the  Sttlyect  will  be  admitted  as  an  apology. 

%    .  I  am,  sir,  yours  respectfully,    ' 

T.  Waterhouse. 
Preston,  Nov.  1%1SS2. 
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Drfence  againH  Flies  used  by  the  Butchers  (^  Geneva. 

It  18  said  that  the  butchers  of  Geneva  have  for  a  long  time  used 
the  oil  of  laurel  as  a  substance  which  prevents  the  flies  from  approach- 
ing their  meat.  The  odour  of  this  oil,  though  strong,  is  not  verr 
disagreeable,  and  the  flies  will  not  approach  the  walls  or  parts  whicn 
have  been  rubbed  with  it.  The  person  who  describes  these  eflfects 
sajs,  that  he  has,  in  this  waj,  guarded  the  gilt  frames  of  mirrors  and 
pictures  more  perfectly  from  mes.  \ReeueU  Industtiel. 
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Thermometer.  Barometer. 

Maximum  height  during  the  month,   79.  on  14th.  30.90  on  6Ui,  9Ui,  and 

Mlnlmom  do.       ..       96.  on  6th.  99.40  on  3d. 

Mean  do.  .        4a03    .       .  99.81 
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JUNE,  1832. 


Notes  of  an  Observer. — On  the  JSxpmdituti  of  MuhdmiaU 

Power, 

If  the  reader  will  turn  to  the  namber  of  this  journal  for  March,  p. 
201,  he  will  find  an  article  extracted  from  the  Register  of  Arts,  con- 
taining, as  I  conceive,  a  verj  erroneous  method  of  calculating  the 
power  expended  in  propelling  a  coach  on  a  turnpike  with  different 
velocities. 

It  appeared,  bj  a  series  of  experiments  made  bj  Mr.  Macneil, 
under  the  superintendence  of  Mr.  Telford,  on  the  London  and  Liver- 
pool road,  in  which  the  force  of  traction  was  verv  accurately  ascer- 
tained by  means  of  an  improved  dynamometer,  that  this  force  con- 
stantly increased  with  an  increasing  velocity. 

The  writer  who  makes  remarks  on  these  experiments  comes  to  the 
conclusion,  that  when  the  velocity  is  increased  from  six  miles  an  hour 
to  ten,  *'  there  is  a  saving  of  nearly  one-third  of  the  power  expend- 
ed in  conveying  a  given  load  the  sanie  distance.  For  although  it  takes 
a  greater  power  during  the  same  space  of  time  to  draw  it  at  a  high 
than  at  a  low  velocity,  the  gain  is  ip  the  increase  of  space  passed  over 
by  a  given  power  in  a  given  time.  No  advantage  can,  however,  be 
taken  of  this  circumstance,  with  carriages  drawn  by  horses,  as  horses 
can  exert  but  little  power  of  draught  at  high  velocities;  but  in  loco- 
motive carriages  the  case  is  otherwise,"  &c. 

Now  if  the  power  expended  is  to  be  calculated  by  the  force  of 
traction  multiplied  by  the  time'm  which  a  particular  distance  is  passed 
over,  the  deductions  of  the  writer  in  question  would  be  correct;  but 
this  is  not  the  fact.    The  force  of  traction  must  in  all  cases  be  mul- 
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tiplied  into  the  space  passed  over,  without  re^rd  to  the  time,  whenr 
we  wish  to  know  the  m>wer  expended.  And  where  the  force  of  trac- 
tion is  the  same  at  all  velocities,  as  it  is  on  rail-roads,  the  power  ex- 
pended will  be  the  same  in  going  a  given  distance  whatever  the  velo- 
city roaj  be. 

The  writer  in  question  will  undoubtedlj  agree  with  me  that  the 
power  expended  is  in  proportion  to  the  quantity  of  coals  used,  or 
which  is  the  same  thing,  the  quantity  of  steam.  Now  if  he  will  con- 
sider that  in  running  on  a  railroad,  the  force  of  traction — that  is, 
the  density  of  the  ^team,  is  the  same  at  all  velocities,  he  will  easily 
perceive  that  the  quantity  of  steam  used  in  a  given  time,  will  be  as 
the  velocity,  that  is,  a  double  velocity  will  expend  double  the  quan- 
tity of  steam,  and  a  triple  velocity,  a  triple  quantity,  &c.  in  the 
same  time. 

Therefore,  the  quantity  of  steam  used  is  as  the  space  passed  over 
without  regard  to  time. 

If,  however,  the  force  of  traction  increases  with  the  velocity,  as  in 
the  experiments  mentioned  above,  then  the  quantity  of  steam  used 
in  passing  over  a  given  space  will  increase  with  an  increased  velocity; 
consequently  the  power  expended,  that-is,  the  quantity  of  steam  used, 
will  be  greater  with  high  velocities  than  low,  in  direct  proportion  to 
the  force  of  traction. 

1  do  not  know  whether  any  practical  man  could  be  led  astray  by 
the  writer  whose  error  is  here  corrected,  but  I  thought  it  ought  not 
to  pass  without  notice. 

In  conclusion  I  observe  that  the  views  of  Mr.  Green,  who  furnish- 
ed the  experiments  mentioned  above  for  publication,  appear  to  ne 
to  be  correct,  for  he  says  they  are  communicated  to  the  editor  of  the 
Repertory  for  the  express  purpose  of  correcting  the  error  which  al- 
most universally  prevails,  that  it  requires  less  power  to  work  a  coach 
at  a  high  than  at  a  low  velocity. 


FRANKLIN  INSTITUTE. 

Explosions  cf  Steam  Boilers. 
The  subjoined  communication  has  been  received  by  the  Commit- 
tee on  Explosions  since  the  publication  of  the  series  terminating  whb 
No.  XXYII,  in  vol.  ix.  No.  S,  of  this  Journal* 

(No.  XXVIII.) 

Letter  from  Thomas  Ewlsank,  dated 

New  Yorky  March  11,  1832. 

Gentlemen,—- The  limited  experience  which  I  have  in  the  subject 
to  which  your  inquiries  are  directed,  induces  me  to  believe  that  all 
explosions  of  steam  boilers,  may  be  accounted  for  by  the  following 
causes:  1st.  Defects  in  the  construction  of  the  boilers.  2nd.  Exces- 
sive pressure  of  steam.  3d.  Deficiency  in  the  supply  of  water.  4th. 
Neglect.  Several  of  these  causes  may  sometimes  combine  to  pro- 
duce ejcplosion. 
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Ist.  Boilers  constructed  with  interior  flues  are  defective  from  the 
nature  of  the  construction,  or  from  the  form,  situation,  &c.  of  the 
flues.  These,  when  made  of  the  same  roateriai  as  the  boiler,  are, 
fcom  their  inferior  diameter,  almost  infinitely  stronger  than  the  boiler 
can  be;  and  ought  certainly  tote  the  last  parts  to  give  way.  From 
the  frequency  of  their  rupture,  it  is  evident  that  something  about 
them  is  defective. 

.  It  ma  J  be  said  that  the  action  of  fire  on  their  interior  surface  tends 
to  wear  them  awaj;  but  they  could  only  be  affected  by  this  cause  in 
the  same  proportion  as  the  bottom  of  boilers;  this,  therefore,  does 
not  account  for  the  frequency  of  ruptures  in  them.  Indeed,  if  flues 
are  formed  of  copper  and  kept  clean,  with  a  sufficiency  of  water  al- 
ways above  them,  this  actidn  of  the  fire  could  not,  in  many  years^ 
essentially  affect  them.  We  see  that  a  common  copper  tea  kettle 
will  last  from  twenty  to  fifty  years  in  constant  use,  although  the 
thickness  of  the  metai,  compared  with  that  of  a  steam  boiler,  may  be 
but  as  1  to  12  or  15.  The  resistance  of  steam  which  flues  have  to 
endure,  can  hardly  effect  the  wear  of  the  melal^  its  tendency  being 
rather  to  strengthen  it  by  compression  than  otherwise.  It  has  been 
suggested  to  discontinue  altogether  the  use  of  interior  flues,  and  thus 
cut  off"  one  great  source  of  danger.  There  does  not  appear  any  very 
formidable  objection  to  the  adoption  of  this  advice. 

The  danger  arising  from  flues  is  considerable,  not  only  on  account 
of  their  proximity  to  the  surface  of  the  water,  so  that  from  a  small 
deficiency,  or  the  lurch  of  a  boat,  their  upper  surfaces  become  im* 
jMToperly  heated,  and  their  strength  essentially  impaired,  but  also 
from  the  fact  of  their  expansion  and  contraction  being  unequal  to 
those  of  the  boiler  in  which  the^  are  placed. 

When  the  ratio  and  time  of  expansion  are  not  the  same  in  both 
t>oiler  and  flues,  (and  it  would  be  difficult  to  make  them  agree  in 
these,)  they  then  have  a  tendency  to  injure  each  other.  Large  boilers 
expand  unequally,  and  necessarily  so,  their  lower  parts  exposed  to 
the  flre,  being  kept  at  a  much  higher  temperature  than  the  upper 
parts.  They  also,  from  their  superior  capacity  and  the  quantity  of 
water  over  the  part's  exposed  to  the  fire,  probably  exp&nd  more  slowly 
than  the  flues,  (this,  however,  will  perhaps  depend  considerably  oil 
the  kind  of  fuel  used,)  which  latter,  from  their  smaller  surface,  and 
the  less  quantity  of  water  above  them,  together  with  the  impinging 
of'the  flame  against  their  sides  in  passing  through  them,  are  heated 
more  readily.  Flues  are,  besides,  placed  in  that  portion  of  a  boiler 
which  expands  the  least. 

It  matters  not,  however,  whether  the  boiler  or  the  flue  expand 
soonest;  the  effect  is  the  same  so  long  as  they  do  not  expand  equaUy 
and  in  the  same  time.  The  amount  of  expansion  will  ot  course  vary 
with  the  material  of  which  they  are  formed  and  its  thickness,  la 
some  experiments  which  I  made  upon  a  wrought  iron  cylindrical 
boiler  twenty  feet  long,  two  feet  in  diameter,  and  three«sixteenths  of 
an  inch  thick,  the  length  increased  one  line  for  everr  forty  degrees  of 
temperature:  hence  I  conclude  that  a  twenty  feet  iroo  nue^  will,  in 
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use,  undergo  an  increase  in  length  of  from  three-quarters  of  an  inch 
to  an  inch,  and  a  copper  one  still  more. 

If  the  ends  of  a  boiler  to  which  such  a  flue  is  attached,  (and  it  ex- 
pands more  quickly  than  the  boiler,)  be  made  of  cast  iron,  then  either 
those  ends  must  spring  as  the  flue  expands,  or,  the  body  of  the  boiler 
must  be  strained  by  the  irresistible  energy  of  this  power.  And  should 
there  be  a  weak  or  imperfect  part  in  theboiler,  it  will  find  it  out,  and 
be  exerted  principally  upon  it. 

When  the  ends  of  a  boiler  are  of  considerable  extent,  as  those 
used  in  boats  on  the  Hudson,  and  formed  of  wrought  iron  Or  copper, 
this  unequal  expansion  of  flues  does  little  injury,  because  the  ends 
yield  readily  to  it,  without  always  affecting  the  same  place  in  the 
metal.  But  m  smaller,  or  high  pressure^  ix>ilers,  with  ends  of  wrought 
iron,  ab  those  used  in  the  western  waters,  the  effect  of  the  flues  is  to 

Krotrude  and  draw  in  alternately  those  ends,  the  strain  of  the  metal 
eing  almost  always  in  the  shme  place^  and  near  their  periphery;  its 
action  being  similar  to  the  bending  a  piece  of  metal  backwards  and 
forwards  until  it  breaks. 

When  flues  cool  sooner  than  the  boiler,  the  contraction  is  also  ex- 
erted on  the  joints  by  which  they  are  attached  to  it,  which  tends  to 
start  and  cause  them  to  leak.  When  parts  of  either  boilers  or  flues 
are  heated  to  redness  through  a  deficiency  of  water,  or  other  cause, 
their  strength  is. diminished  by  the  consequent  expansion,  as  well  as 
by  a  loss  o?  tenacity  from  the  heat. 

Ruptures  of  flues  are  also  influenced  by  the  materiaU  of  which 
they  are  formed.  When  the  top  of  a  flue  is  not  covered  with  water, 
the  intense  blast  of  flame  passing  through  it,  is  capable  of  heating  it 
to  redness  almost  instantly,  ancTconsequently  of  destroying  essen- 
tially its  power  of  resistance.  An  iron  flue  under  such  circumstances, 
if  not  collapsed  by  the  steam,  would  not  have  the  texture  of  the  metal 
materiaUy  injured.  But  the  danger  from  a  copper  flue  when  thus 
heated  is  imminent,  because  whenever  copper  is  heated  to  a  bright 
red,  or  a  little  over  the  melting  point  of  spelter  sokler,  its  tenacity  is 
completely  destroyed^  nor  can  it  ever  be  recovered.  It  becomes  as 
brittle  as  spelter,  and  cannot  be  bent  without  breaking.  This  fact  is 
well  known  to  all  coppersmiths;  for  in  brazine,  should  the  copper 
become  **  burnt,"  as  it  is  technically  termed,  the  burnt  part  must 
either  be  cut  out,  .or  the  whole  article  thrown  aside.  The  same  effect, 
though  in  a  less  degree,  is,  I  believe,  caused  by  frequently  heating 
copper  to  redness.  Hence  copper  flues  are  more  dangerous  than 
those  of  iron,  when  exposed  to  fire  unprotected  by  water,  and  new 
flues  offer  no  more  security  from  this  evil  than  old  ones.  There  was, 
therefore,  no  cause  for  surprise,  when  the  flue  of  a  new  copper  boiler 
was  rent  the  first  time  it  was  used. 

The  flue  of  the  <^  Chief  Justice  Marshall,"  I  believe,  was  ruptured 
from  this  cause,  and  the  appearance  of  the  metal,  (.being  full  of  irre- 
gular cracks  all  around  the  fracture,)  indicated  this.  A  diagram,  re- 
presenting the  fracture,  &c.  with  remarks,  made  soon  after  the  ac- 
cident, having  been  mislaid,  I  am  unable  to  attach  it  to  these  obser- 
vations. 
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When  water  once  begins  to  subftide  below  the  flue  of  a  steam-boat 
boiler,  the  enormous  consumption  of  ateam  bj  the  engine,  rapidly  re- 
duces it;  and  should  a  supply  of  water  be  delayed  for  a  few  moments, 
the  parts  exposed,  if  of  copper,  would,  hi  all  probability,  become 
**  burnt,"  when  the  certainty  of  an  explosion  would  be  almost  equal 
to  that  of  the  discharge  of  a  musket,  when  the  trigger  is  pulled.  But 
if  explosion,  under  such  circumstances,  did  not  take  place  at  thni 
iime^  the  stretch  of  the  flue  would  be  destroyed,  the  texture  of  the 
*«  burnt  *'  part  deranged^  and  its  tenacity  or  ductility  annihtla^d. 
To  trust  to  a  boiler  with  such  a  flue,  is  to  '«  repose  on  a.  volcano." 
The  same  observations  apply  to  the  parts  of  copper  boilers  after  being 
80  exposed. 

So  long  as  tbe  use  of  fljuesis  continued,  their/orm  ought  invariably 
to  be  cylindrical,  this  being  the  strongest  shape  which  they  can  have. 
They  are  too  frequently  made  in  irregular  ovals,  merely  to  accom- 
modate them  to  their  position  in  boilers,  as'  ^^  kidney  flues,"  &c. 
When  the  section  of  a  flue  is  a  circle,  the  steam,  by  pressing  on  it 
externally,  tends  to  strengthen  or  thicken  the  metal  by  compression, 
in  direct  opposition  to  its  influence  on  the  interior  surface  of  boilers 
when  its  tendency  is  to  dilate  or  make  the  metal  thinner.  It  would 
appear  perfectly  impossible  for  steam  of  any  power  to  collapse  a  truly 
cylindrical  flue;  unless  the  strength  of  a  part  of  it  be  first  diminislied 
or  destroyed,  as  when  exposed  to  fire  uncovered  by  water. 

Another  defect  in  flues,  as  ordinarily  used,  is  in  their  situatiany 
being  placed  too  high^  or  not  having  a  sufficient  depth  of  water  over 
them.  Few  boilers  are  designed  to  have  more  than  from  three  t«  six 
inches  of  water  over  the  flues,  while  others  have  not  more  than  one 
or  two.  In  the  boilers  of  stationary  engines,  three  or  four  fnches 
may  suffice,  if  that  depth  be  uniformly  preserved;  but  in  steam-boats 
where  tbe  level  is  constantly  liable  to  considerable  change,  a  greater 
depth  ought  certainly  to  be  allowed,  so  that  from  six  to  eight  inches 
of  water  should  be  over  tbe  flues,  under  all  the  ordinary  changes  of 
position  of  the  boat.  The  situation  of  the  boilers  themselves,  should, 
In  some  measure,  regulate  the  depth  of  water  required  above  the  fluew. 
When  they  are  placed  onthe  guards,  their  flues  require  more  water 
over  them  than  when  placed  in  midship. 

A  further  reason  why  flues  should  have  a  greater  depth  of  water 
over  them  than  is  usually  allowed,  is  to  be  found  in  the  repuUive 
power  of  heat.  The  upper  part  of  a  floe  is  the  hottest  part^  conse- 
quently the  repelling  power  of  that  part  is  greater  than  that  of  any 
other;  while  at  th^  same  time,  the  least  quantity  of  water  is  over  it: 
thus  the  least  resistance  is  opposed  to  this  power  where  its  energy  is 
flreatest*  This  repulsion  produced  by  heat  may  readily  be  observed 
by  dipping  the  point  of  a  wire,  (a  knitting  needle  for  example,)  in 
the  tallow  of  a  candle,  and  collecting  as  much  upon  it  as  will  form 
.  a  drop;  by  moving  the  point  into  the  flame,  the  heat  will  repel  the 
tallow  upwards,  although  held  at  an  angle  of  forty -five  degrees;  and 
if  continued  in  tbe  flame,  it  may  be  brought  to  a  vertical  position,  and 
yet  the  drop  be  prevented  from  falling  down,  which  it  will  instantly 
do  as  the  wire  cools,  when  withdrawn  from  the  flame.     The  same 
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principle  is  shown  b^  Mr.  Perkins,  in  making  an  apertare  in  the  side 
of  his  generator,  while  at  a  red  heat.* 

The  effect  just  explained  is  probably  somewhat  increased  by  the 
agitation  produced  within  a  boiler  when  steam  is  admitted  tothecj- 
linder.  When  steam  is  raised  in  a  boiler,  and  the  engine  not  work- 
ing,  the  water  within  (if  the  flues  are  sufficient! j  covered,)  is  proba- 
bly on  a  level  and  nearly  at  rest;  but  as  soon  as  steam  is  admitted 
into  the  cylinder,  it  causes  an  ebullition  of  the  water,  which  rises 
towards  the  mouth  of  the  steam  pipe,  in  consequence  of  a  portion  of 
the  pressure  upon  it  being  suddenly  removed  at  every  stroke  of  the 
piston. 

This  mt^ht,  I  think,  be  prevent- 
ed by  continuing  the  steam  pipe  an 
inch  or  two  into  the  boiler,  and 
then  branching  it  off  towards  each 
end  of  it,  with  small  apertures  in 
its  sides  and  ends,  as  in  the  dia- 
gram. 

In  this  manner,  the  steam  would 
be  equally  withdrawn  from  ^very 
part  of  a  boiler,  instead  of  being  violently  agitated  in  rushing  to  one 
place*  Such  a  tube  attached  to  the  aperture  of  a  safety  va/re,  would 
be  equallv  advantageous;  or  the  valve  might  be  placed  on  one  end  of 
the  tube  leading  to  the  cylinder.  This  tube  might  be  made  of  very 
thin  copper,  as  the  pressure  on  it  would  be  inconsiderable. 

Anin,  a  ereater  depth  of  the  water  over  flues  of  steam-boat  boilers 
should  be  allowed  because  the  ordinary  quantitv  is  seldom  sufficient 
to  prevent  danger  after  a  defect  in  the  means  of  supply  is  discovered. 
The  attendant  of  an  engine  does  not  always  know  the  precise  moment 
when  the  water  begins  to  fall  below  its  proper  level;  he  is  only  inform- 
ed of  it  when  he  opens  the  gauge  cock.  Moreover,  gauge  cocks  are  not 
always  certain  criterions  of  the  quantity  of  water  in  boilers,  and  even 
when  they  are,  the  supply  pump  does  not  always  answer  the  demand 
of  the  gauge  cocks;  a  circumstance  often  unknown  to  the  engineer 
until  the  cocks,  at  some  time  after  the  first  deficiency  is  seen,  have 
.confirmed  a  further  deficiency,  instead  of  indicating  the  anticipated 
supply. 

Boilers  in  steam-boats  necessarily  partake  of  the  motion  of  the 
boats,  which  renders  it  difficult  to  preserve  the  water  at  a  unifonn 
level;  and  although  a  sufficient  quantity  may  be  in  them  when  on  a 
level,  yet,  from  their  motion,  part  of  the  flues  will  be  exposed,  unless 
the  supply  be  sufficient  to  cover  them  in  the  new  position. 

I  would  therefore  suggest  that  boilers  of  boats  should  be  construct- 
ed without  internal flues^  as  one  great  preventive  of  explosions;  and 
that  so  long  as  thev  are  used,  those  boats  which  have  but  one  or  two 
large  boilers,  should  have  at  least  twelve  inches  of  water  over  their 
flues,  when  on  a  teveiy  the  loweat  gauge  cock  being  that  distance  above 
their  upper  surfaces,  and  that  the  form  of  the  flue  should  be  cylin- 
drical. 

*  See  Franklin  Journal  vol.  iii.  p.  413,  42f.    1837. 
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Gauge  cocks  over  each  floe,  would  also  be  advantageoas,  that  when 
the  flue  on  one  side  of  a  boiler  is  depressed  by  the  lurching  of  a  boat, 
it  majr  be  known  whether  those  on  the  other  side  are  covered  bj  wa- 
ter or  not. 

dnd.  Excess  of  steam.-— It  is  obvious  that  this  is  one  of  the  princi- 
pal causes  of  explosions.  Against  it  no  boiler  can  of  itself  be  secure* 
however  strong  its  materials  and  unexceptionable  its  workmanship* 
Although  it  is  not  always  the  primary  cause  of  explosions,  yet  it  is 
almost  always  the  active  or  direct  one.  When  a  deficiency  of  water 
is  the  first  cause,  an  excess  of  steam  is  frequently  created  by  the  ex- 
posed part  of  either  boiler  or  flues  being  suddenly  brought  in  contact 
with  the  water;  the  consequent  rapid  accumulation  oi  steam  rends 
the  boiler.  The  escape  of  the  steam  by  the  safety  valve  in  such 
cases  is  out  of  the  question,  as  it  is  generally  loaded  far  beyond  the 
proper  weight,  and  the  amount  of  that  load  perfectly  unknown;  hence 
no  way  of  escape  is  left,  unless  by  the  gauge,  where  it  is  as  efi^ctu- 
ally  stopt,  since  the  column  of  mercury  opposed  to  it,  when  pressed 
into  one  arm  of  the  gauge,  would  probably  exceed  the  pressure  ne- 
cessary to  rend  the  boiler.  Besides,  its  capacity  for  sush  a  p|^*pQse 
would  be  perfectly  insignificant. 

The  common  safety  valve,  though  expressly  designed  to  prevent 
an  excess  of  steam,  is  universally  admitted  to  be  defective;  and  yet 
upon  it  chiefly  depends  the  safety  of  the  boiler,  the  boat,  and  the 
passengers.  The  defects  of  the  valve,  and  of  the  mode  of  obtaining 
the  pressure  upon  it,  are  still  further  increased  by  the  stuffing  box 
through  which  the  valve  rod  passes:  supposing  every  other  part  per- 
fect, what  accuracy  can  be  obtained  in  tiie  amount  of  pressure  on  a 
valvot  while  this  injurious  appendage  is  continued? 

But  the  most  obvious  defect  of  the  common  safety  valve  is,  that  it 
may  be  loaded  indefinitely  at  the  pleasure  of  the  attendants,  and  this 
is  now  so  generally  done,  that  it  is  of  little  more  use  than  a  common 
cock  of  the  same  diameter  would  be.  It  is  generally  opened  and 
closed  by  a  cord  attached  to  it  for  that  purpose,  according  to  the  ten- 
sion of  the  steam  indicated  by  the  gauge;  so  that  instead  of  being 
left  wholly  to  the  action  of  the  steam,  when  raised  to  a  certain  pres- 
sure, its  action  is  made  to  depend  on  the  attention  of  the  engineer! 
and  he  again  is  guided  by  the  gauge!  Under  such  circumstances  we 
are  warranted  in  asserting,  that  a  cock  would  be  a  substitute  equally 
effective. 

Were  it  not  for  the  mercurial  gauges  used  in  boats,  no  accurate 
knowledge  of  the  pressure  of  steam  could  be  ascertained  by  safety 
valves  as  ordinarily  used. 

Of  the  numerous  devices  for  preventing  an  excess  of  steam,  perhaps 
none  is  of  more  importance  than  <*  legislative  enactment,''  to  regulate 
and  limit  the  pressure  of  steam  in  boats  carrying  passengers,  accord- 
ing to  the  material,  form  and  internal  diameter  of  their  boilers.  The 
strength  of  the  boilers  to  be  frequently  tested,  and  the  force  of  steam 
reg;ulated  accordingly.  There  can  be  no  possible  security  for  the 
lives  of  passengers  in  steam-boats,  however  strong  their  boilers  may 
be^  so  long  as  the  elastic  force  of  steam  in  them  can  be  increased  in- 
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definttel^f  either  through  temeritj,  ignonmce,  interapersnce,  caprice, 
or  ft  spint  of  rivalry  in  contests  of  speed  with  other  boats. 

Of  mechanical  devices,  perhaps  the  most  simple  and  effective  is^ 
to  balance  the  pressure  by  a  column  of  water  in  a  tube  placed  per- 
pendicularly through  the  top  of  a  boiler,  as  is  often  done  in  the  low 
pressure  boilers  of  stationary  engines.  It  is  one  of  the  surest  safe- 
guards from  an  excess  of  steam,  and  also  makes  known  a  deficiency 
of  water.  Its  introduction  into  steam-boats  has  been  recently  re- 
commended by  R.  y.  Dewitt,  Esq.  of  Albany. 

The  greatest  defect  in  this  safety  pipe  is,  that  when  the  steam  has 
overcome  the  resistance  of  the  column,  all  the  water  above  the  mouth 
of  the  pipe  in  the  boiler  is  blown  out;  neither  can  itbe  replaced  until 
some  time  after  the  steam  has  been  permitted  to  escape,  since  it 
would  be  blown  up  the  tube  as  fadt  as  injected  by  the  pump.  ^1a 
many  situations,  boats  with  such  an  apparatus,  would  be  nearly  in 
as  great  jeopanl^  from  the  want  of  steam,  as  from  the  rupture  of 
their  boilers  by  its  excess.  The  month  of  the  pipe  would  be  liable 
to  be  uncot^ed  at  times  by  the  motion  of  the  boat,  and  the  inconve- 
nient kMBight  tb  which  the  pipe  would  have  to  be  carried,  if  applied  to 
boilers  containing  steam  from  twenty  to  twenty-five  pounds,  is  ano- 
ther objection.  Notwithstanding,  it  has  been  applied  to  steam  boats. 
The  ^<  Macdonoogh,"  on  Lake  Champlain,  (as  I  am  informed  by  a 
eentleman  of  this  city,)  had  one  of  these  safety  pipes  put  to  her  boiler 
IB  1928,  which  has  been  continued  in  use  to  the  present  time:  its 
height  above  the  boiler  is  about  twenty  feet.  This  boat  runs  from 
St.  Albans  to  Plattsburgh. 

It  would  seem  difficult  to  derange  this  simple  apparatus  either  by 
negligence  or  design;  yet,  in  a  contest  of  speed  between  the  Mac- 
donough  and  another  boat,  this  very  pipe  was  plugged  up  at  the  top! 
SeviA*al  feet  were  added  to  its  length  afterwards. 

If  used  at  all  iti  boats,  its  height  ought  certainly  to  exceed  every 
other  part  by  several  feet,  to  prevent  the  possibility  of  its  being  closed 
in  the  manner  just  mentioned. 

The  annexed  figure  is  designed  to  show  how 
some  of  its  defects  may  be  avoided.     A,  is 
part  of  a  boiler.     The  perpendicular  height  of 
/  the  small  pipe,  P,  is  to  be  regulated  to  the 

maximum  pressure  of  steam  intended  to  be 
used.    B,  B,  is  the  ^  safety  pipe."   it  is  con- 
tinued down  as  far  as  convenient  below  the 
boiler,  before  it  ascends.     When  the  steam 
rises  above  its  prescribed  force,  it  will  expel 
-.the  water  from  P  first ^  and  so  give  notice  to 
_the  attendants.     Should  the  warning  be  ne- 
'-  glected,  both  water  and  steam  would  soon  be 
'z_  driven  out  of  B,  B.     C,  is  to  convey  the  hot 
—  water  down.  The  water  expelled  from  P  falls 
into  the  head  of  B,  B,  and  again  descends  into 
the  boiler.  It  would  be  difficult  to  plug  the  up- 
per end  of  B,  B,  if  of  the  form  represented  m 
the  diagram,  as  the  end  of  C  would  also  have 
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to  be  closed,  before  the  steam  could  be  improperl  j  increased.  B,  B, 
should  be  at  host  six  feet  longer  than  P. 

As  a  further  securitj^  against  an  excess  of  steam,  I  have  made  an 
addition  to  the  mercurial  gauge,  by  which  it  will  give  notice  of  the 
excess;  and  also  act  (in  the  proportion  of  its  internal  diameter,)  as 
an  additional  safetj  valve. 

The  common  gauge  is  of  itself  no  security  against  an  excess  of 
steam,  any  further  than  as  it  presents  to  the  eye  of  the  attendants  an 
index  of  its  elastic  force. 

Steam  may  be  raised  to  a  dangerous  degree  without  being;  detect- 
ed, and  very  frequently  is  so:  an  example  is  given  in  the  5th  volume 
of  the  Journal  of  the  Institute,  p.  355.  There  are  not  wanting  in- 
stances where  the  gau^  has  been  plugged  up,  like  the  safety  pipe 
in  the  *«Macdonough"  just  mentioned. 

The  common  gauge  is  adapted  to  the  eye  only,  and  it  requires  a 
constant  examination.  With  the  improvement  I  have  added  it  ad- 
dresses itself  to  the  hearing  also  of  all  on  board.  The  steam  cannot 
exceed  its  limited  pressure  without  giving  instant  notice  and  it  can 
on\j  be  silenced  by  decreasing  that  pressure.  Its  form  may  l)^  that 
of  the  ordinary  gauge,  but  the  one  I  use  is  similar  to  that  figured. 

A,  is  an  iron  vessel  to  contain  the  mercury:  in  the  cen- 
tre of  its  bottom  is  a  tube  ten  or  twelve  inches  long,  cast 
on  it  and  its  lower  end  closed. 

B,  is  a  tube  whose  length  is  equivalent  to  the  pressure 
required. 

G,  is  a  tube  in  which  a  float  acts.    D,  is  the  float 

£,  the  steam  pipe. 

F,  another  vessel  to  receive  the  mercury  when  expelled 
from  B. 

O,  a  small  pipe  to  carry  oflf  the  condensed  steainr.— 
(Water  remains  in  F  as  high  as  O;  it  serves  to  prevent 
the  mercury  from  being  thrown  about  when  forced  out  of 

The  action  of  this  gauge  cock  will  be  obvious.  When 
mercury  is  poured  into  F,  it  will  run  down  into  A.  Sup- 
pose A  is  two-thirds  full,  and  steam  admitted  through  E, 
then  the  mercury  will  be  pressed  up  B  and  C,  and  if  the 
steam  increases  above  its  prescribed  force  it  will  be  driven 
out  at  B,  when  it  again  enters  A  through  C. 
The  pipe  C  should  be  ten  or  twelve  inches  longer 
than  B. 

The  action  of  this  gauge  is  similar  to  that  of  the  warning  pipe  de- 
scribed in  last  page,  and  which  was  suggested  by  the  use  of  this. 

Were  steam  btmts  provided  with  gauges  of  this  description,  (the 
length  of  the  pipe  B  being  regulated  to  the  maximum  pressure,)  any 
attempt  to  exceed  it  would  be  defeated  and  made  known;  and  as  in 
the  last  figure,  if  the  notice  thus  given,  be  not  attended  to,  the  whole 
of  the  mercury  would  soon  be  expelled  out  of  A  through  C. 
This  gauge  also  answers  every  purpose  of  the  common  one. 

[to  bb  cohtikubd.] 
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Conlinuaiion  of  the  Report  of  the  Committee  of  the  Franklin  JrutittUe 
(f  PenniylvarUa^  tqipoinied  May^  1829,  to  ateertainf  by  experimaii^ 
the  vakte  of  Water  as  a  Mwing  Power. 

(Continaed  from  p.  303.) 

The  tables  which  follow,  (viz.  e  and  f,)  exhibit  the  results  of  a  se- 
ries of  experiments  made  with  wheel  No.  II,  to  ascertain  the  different 
areas  of  aperture,  and  quantities  of  water,  required  to  raise  a  deter- 
minate weight  through  a  given  height  in  a  determinate  time,  with  a 
head  and  fall  of  fifteen  feet,  and  of  twelve  feet,  and  with  interme- 
diate heights  of  water  applied  at  the  same  or  at  diffierent  points  above 
the  bottom  of  the  wheel.  Thus  to  determine  the  comparative  value 
of  water  when  employed  under  the  several  circumstances  embraced 
in  the  series. 

The  t>vo  chutes  used  will  be  designated  as  A  and  B.  Each  was 
two  inches,  ih  width  bj  sixteen  inches  in  breadth,  and  delivered  the 
waterin  the  same  direction  with  regard  to  the  peripherj  of  the  wheel. 
To  each  of  these  chutes  was  applied  the  arrangement  of  gates  figured 
on  Plate  V.  A  gate  capable  of  sliding  upward  is  represented  at 
a,  and  at  6  a  false  gate  which  could  be  drawn  back  until  its  front 
edge  was  even  with  the  back  of  the  chute;  beyond  this  position  the 
gate  was  prevented  from  being  drawn  by  a  permanent  stop.  Between 
the  front  edge  of  the  gate  b  and  the  face  of  a  the  water  passed.  By 
moving  the  gate  b  forward,  against  a,  the  aperture  was  closed.  The 
gate  a  was  twenty-two  inches  long,  one  inch  and  a  fourth  thick,  and 
at  a  line  eleven  inches  from  the  upper  end  began  to  ta(>er,  terminat- 
ingJip  an  edge  at  the  lower  end«  By  lowering  or  raising  this  gate  the 
aperture  was  diminished  or  increased.  In  any  position  in  which  a 
was  placed,  the  false  gate  b  could  be  moved  forward  against  its  face 
so  as  to  close  the  aperture.  The  false  gate  b  was  two  inches  thick, 
the  face  being  rounded  so  as  to  leave  the  smallest  part  of  the  opening 
at  its  lower  edge,  at  which  place  the  aperture  was  measured.  This 
line  was  also  taken  as  that  from  which  to  make  the  division  into 
head  and  fall:  when  the  gates  a  and  6  were  applied  at  chute  A,  this 
line  was  twelve  feet  above  the  bottom  of  the  wheel,  and  nine  feet 
above  the  same  point  when  the  ^ates  were  attached  to  chute  B. 

The  gates  just  described  having  been  adapted  to  chute  A,  the  gate 
a  was  opened  so  as  to  give  an  area  of  aperture  of  fourteen  inches;  in 
this  position  it  was  secured  by  screws  to  prevent  the  possibility  of 
variation  in  the  aperture  by  a  movement  of  the  gate.  The  false  gate 
b  having  been  also  placed,  the  water  in  the  forebay  was  raised  to  the 
height  of  three  feet  above  the  aperture,  making  a  head  and  fall  of 
fifteen  feet.  A  series  of  experiments  were  then  made  to  ascertain 
what  velocity  of  the  wheel  would  eive  a  maximum  of  effect  with  the 
assumed  area  of  aperture  and  head  and  fall,  the  weights  being  varied 
for  this  purpose. 

The  result  was,  that  the  maximum  effect  was  obtained  with  a  ve- 
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locity  correspondtDg  to  36.75  secondfl,  and  a  weight  raised  of  706  lbs. 
the  heidit  ^roa^h  which  the  weight  was  raised  being  fort j  feet. 

'With  this  weight,  aperture,  and  head  and  fall,  ten  experiments 
were  made,  the  yelocitj  in  each  being  regulated  as  nearly  as  poisible 
to  correspond  to  56.75  seconds;  the  time  in  each  case  being  record- 
ed. The  head  was  then  changed  bj  three  inches  at  a  time  until  with- 
in one  and  three-fourths  feet  of  the  aperture.  At  each  change  of  head 
the  size  of  the  aperture  was  adjusted  by  trial,  so  as  to  raise  the  weight 
forty  feet  high  in  a  time  as  near  to  36.75  seconds  as  was  practicable. 
The  proper  size  of  the  aperture  having  been  tl^us  found,  the  gate  a 
was  secured  as  before  described,  and  ten  expenments  made. 

The  results  of  the  different  experiments  with  chute  A  are  given  in 
table  e.  To  have  determined  the  velocity  necessary  to  produce  a 
maximum  effect  under  each  head,  would  have  added  very  much  to 
the  labour  of  the  experiments.  The  oonolnsions  will  show  the  me- 
thod by  which  tiie  knowledge  derived  from  the  other  experiments  can 
be  applied  to  these  cases,  in  which  instead  of  the  precise  weieht  and 
velocity  appropriate  to  the  maximum  effect  for  the  head  and  fall  in 
question,  those  for  a  fifteen  feet  head  and  fall  are  used. 

To  avoid  any  difference  in  the  form  or  dimensions  of  the  gates  ap-  i 
plied  to  chute  B  and  to  A,  the  gates  used  at  the  former  were  trans- 
terred  to  the  latter  chute.  Experiments  similar  to  those  described 
as  made  at  chute  A  were  then  gone  throusjh,  the  heads  above  the  gate 
being  varied  from  six  feet  to  two  by  one  root  at  each  series.  Table  f 
contuna  the  reaulta  of  the  fifty  experiments  made  at  this  chute. 
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BlBLIOORAPHIOAL  NoTIOBS   AND    RbVIEWS. 

Practical  Essay  on  the  iftrength  of  Cast  Iron^  and  other  Metals^  ^c^ 
Sfc.  by  nomas  Tredgoldf  CivU  Engineer^  ^c.  Third  edition,  im- 
proved and  enlarged:  London,  1831.* 

This  i))  a  posthumoos  edition  of  the  Tatuable  work  of  Tredgold 
on  the  strength  of  iron.  We  are  told  in  the  advertisement  that  the 
work  has  been  printed  from  a  copy  of  the  second  edition,  corrected 
by  the  author,  and  that  the  publication  has  been  superintended  by 
Professor  Barlow,  of  Woolwich.  The  new  edition  is  essentially  the 
same  with  the  second;  the  additions,  as  far  as  we  have  been  able  to 
detect  them  by  examination,  consist  of  seven  notes,  of  different  de- 
grees of  importance,  by  the  author,  and  one  by  the  editor.  From  the 
latter  note  by  the  editor  we  learn  that  the  hope  expressed  by  Mr» 
Tredgold  of  being  able  to  resume  his  experiments  upon  the  efltect  of 
impulsive  force  upon  iron,  had  not  been  realized. 

Tredgold  presents  a  fine. example  of  what  may  be  accomplished 
by  persevering  industry,  even  under  the  disadvantages  of  waat  of 
early  education.  His  works  attest  the  extent  of  his  labours.  As 
given  in  the  advertisement  to  the  work  which  we  have  noticed,  they 
are  as  follow:  Elementary  Principles  of  Carpentry,  4to*  Treatise 
en  Joinery,  (Encyc.  Britannica.)  Essay  on  the  strength  of  Cast 
Iron  and  other  metals,  8ve.  Additions  to  Buchanan's  Essays  on  Mill 
Work,  2  vols.  8vo.  Treatise  on  Stone  Masonry,  (Supp.  Encyc. 
Brit)  Principles  of  Warmine  and  Ventilating  Public  Buildings, 
&c.  8vo.  Treatise  on  Rail-roads  and  Carriages,  &c.  Letter  to  Mr. 
Huskisson  on  Steam  Navigation,  Svo.  Additions  and  Notes  to  Tracts 
on  Hydraulics,  bv  Smeaton,  &c.  Svo.    Practical  Rules  with  Dia- 

grams  for  Barlow's  Essay  on  the  Strength  of  Timber,  8vo.     The 
team  Engine,  comprising  an  Account  ofits  Invention.  Progressive 
Improvement,  &c.  4to. 

B. 


^  Treatise  on  the  Strength  and  Dimensions  of  Cast  Iron  BeamSy 
when  exposed  to  transverse  strains  from  pressure  or  tveight:  toith  a 
Table  of  Constants^  to  be  used  for  calculating  the  strength  and 
dimensions  cf  similar  Beams  of  Wrought  Iron^  ^c  ^c.  To  which 
is  added  the  Theory  of  Bramah^s  Hydro-Mechanical  Press,  By 
fViUiam  TumbuU.    London  1831.  8vo.  pp.  86.* 

This  is  a  manufactured  work  on  the  strength  of  materials.  The 
process  being  as  follows. .  Tredgold's  formulas  for  the  ultimate  strength 
of  beams  are  taken;  the  constant  multipliers  from  experiment,  (or 
the  greatest  weights  borne  by  the  material  without  impairing  the  elas- 
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ticitj  Bubstitttted  for  .the  multipiiera  for  vUimate  streDgth,  and  the 
formulae  assumed  to  represent  truly  the  weights  which  can  be  borne 
by  dttfefeot  beans  without  injuring  their  elasticity.  Thus  are  made 
out  the  first  fifty-seten  pages,  entitled  *<  Transverse  Strain." 

The  neit  chapter  treats  of  <^ deflection  and  stiffness.''  The  first 
being  transcribed  from  Tredgold,  and  the  second  altered  from  the 
pame  author  by  both  subtraction  and  addition. 

The  discussion  of  the  theory  of  Bramah's  press,  which  follows,  is 
wrapped  up  in  equations  giting  an  appearance  of  difficulty  to  the 
cJiloulations  relating  to  it.  As  a  specimen  of  analysis  this  theory 
is  not  moM  to  be  commended,  since  of  the  four  proportions  said  to 
contain  the  theorj,  two  only  are  essential,  the  other  two  being  deri- 
Yatives.  The  third,  by  composition  of  the  first  and  second,  and  the 
fourth  by  inversion  from  the  second. 

The  author  has  placed  himself  above  criticism  in  his  preface,  by 
Assuring  that  he  submits  his  work  ^*  to  the  public  eye,  indifferent  alike 
to  censure  or  applause—- he  fears  not  the  one,  he  courts  not  the  other." 

B. 


On  the  Strength  and  Best  Farms  of  Cast  Iron  Beams, 

[Continued  from  p.  336.] 

Under  the  patronage  of  the  same  liberal  proprietors  at  whose  ex- 
pense the  experiments  already  given  were  made,  our  author  was  en- 
abled to  add  to  the  value  of  his  results  by  a  third  series,  in  which  the 
dimensioits  Of  the  beams  were  varied  considerably:  we  give  the  re- 
marks introductory  to  this  third  series^  with  the  details  of  the  first 
experiments. 

«*  The  beams  were  in  this  instance  cast  on  their  side  in  the  man* 
ner  of  those  in  the  first  six  experiments  on  beams;  it  beine  rather 
more  convenient  to  cast  them  so  than  erect,  as  has  been  usually  done 
in  the  others.  The  intention  of  these  experiments  would  perhaps  be 
understood  by  first  taking  the  three  marked  £8,  29,  30,  and  then  the 
next  three.     I  will,  however  give  the  following  explanation. 

^  In  experiment  28,  the  model  from  which  the  beam  was  cast  was 
that  of  experiments  19  and  20,  with  the  bottom  rib  still  further  in- 
creased; tne  vertical  part  of  the  beam,  or  that  between  the  Ganges, 
being  rendered  a  little  thicker,  and  tapering  upwards  from  the  bot- 
tom flange.  This  was  done  to  endeavour  to  prevent  fracture  taking 
place,  by  a  wedge  tearing  out  from  near  the  neutral  line,  as  was  tho 
case  in  experiment  19. 

*^  In  experiment  29,  the  model  of  the  beam  had  precisely  the  same 
section  in  its  middle  as  that  in  experiment  28;  but  the  beam  was 
twice  the  length.  If  then  the  strength  be  inversely  as  the  length, 
this  beam  ou^t  to  bear  half  of  that  in  experiment  28. 

*^  In  experiment  30  the  model  had  in  its  middle  section,  the 
same  top  and  bottom  rib,  as  in  the  two  preceding  experiments,  with 
nearly  the  same  thickness  of  vertical  part ;  but  this  beam  was  double 
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the  depth  of  the  others ;  k  ives  likewise  double  the  length  of  that  in 
espt.  2S9  and  hid  therefone  the  same  ieDg;th  ae  that  io  experiine»t 
29.  If  then  the  strength  he  simplj  as  the  depth,  as  we  have  before 
concluded,  (article  57,)  this  bean  ought  to  have  double  the  stren^ 
of  that  in  experiment  29|  and  if  the  strength  with  the  same  section 
be  inversely  as  the  length,  its  strength  should  be  the  same  as  that 
in  experiment  28,  it  being  double  the  length  and  depth,  and  in  other 
respects  the  aame. 

**  The  remarks  above  mads  respecting  experiments  £8, 29,  and  80, 
will  equall/  applj  to  experiments  81, 82,  and  S3,  these  having  been 
made  with  the  same  view,  and  only  differine  from  the  t>eams  in  the 
preceding  ones,  by  having  a  larger  bottom  nb. 

<^60.  All  the  beAns,  (except  thoae  of  the  common  form,)  were 
made  like  those  deecribed  after  experiment  13$  with  this  difference, 
however,  the  parabola  of  the  bottom  rib  was,  in  Che  4  ft  6  ins.  beams, 
three  inches  longer  than  the  distance  between  the  supports,  viz.  4  ft. 
9  ins.,  and  in  the  nine  feet  beams,  six  inches  longer,  or  nine  feet  six 
inches,  this  was  done  to  render  the  ends  of  the  beams  a  little  stronger, 
agreeably  to  the  remarks  made  prior  to  experiment  23. 


XXVm.  EXPERIMENT. 

**  Distance  between  supports  4  feet  6  inches. 

Depth  of  beam,  5\  inches. 

Weight  of  beam,  81  lbs. 

Diincaaiops  €»f  section  in  indias. 

Area  of  top  rib  2. 15  x  .27  « .58 
„  bottom  „    6.74  x  .71  »  4.785 

Thickness  at  A  -  - 

„      at  B  (halfway  between  flanges)  .37 
„   .  at  C  -  -  .53 

Area  of  section  7,20  inches. 


.25 


Weight  in 
Ibt. 
11056 
11746 
12436 
13126 
13816 
14506 
15196 
15886 
16576 
18592 
19600 
20608 
21616 


DeBeotions  in 

Betumed  ta^ 

psruofsnincb. 

(weigbts  taken  or.) 

.19 

0 

-     .20       - 

-       0 

•23 

+ 

.     .24       - 

-       + 

.25 

.03 

.     .27       - 

-      S» 

.29 

.04 

-    .31 

.32 

-     .36 

.40 

-     .42 

.45 
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.IS 


ftite94 

-  A9 

23128 

.50 

23632 

-  jS% 

241S6 

j5S 

24640 

.    '     .55 

25144  witii  this  it  broke,  it  is  do«Mf«l  whether  by^  tension  or 
compressiofl,  m  crack  showing  a  wedge  which  broke  out  aftemowrd^ 
and  of  wWcb  a  6  c  if  is  the  form. 


€V     J?     G 


n  n 


me  =*  length  of  wedge  a  4.2  inches. 

b  d  ^  depth  of  wedge  &»  1.7  •  ,» 

25144  lbs.  =11  tons4|  cwt.  ss  breaking  weight. 

Hence  strength  per  square  inch  of  section  «b  ^5  ■■  3492  lbs. 

*'  To  compare  this  with  (he  remits  from  the  common  beam,  we  wilt 
take  the  mean  between  those  in  experiments  4  and  S4,  they  being 
both  supposed  to  be  from  the  same  sort  of  iron,  and  the  onlj  ones 
that  were  cast  on  their  sides.  Experiment  4  gave  2584  lbs.,  and  ex- 
periment Sl^  3009  lbs.  per  inch :  mean  »  2T96. 

.*.  3492  ~  2796  »  696  >»  excess. 

^  Hence  saTingin  metal,  from  section,  ss^s  \  nearly. 

<*  If  we  compare  this  beam,  by  weight,  with  the  mean  weights  de- 
rived from  experiments  4  and  34,  since  in  the  former  40i  lbs.  bore 
8270,  and  in  the  latter  36i  bore  8792;  Uking  the  sums,  77  lbs.  bore 
17062  lbs. 

«< .-.  77: 81  lbs.  (the  weight  of  this  beam)  :  :  17062  :  17948  lbs.* 
weight  it  should  have  borne;  but  it  did  bear  25144,  .%25144  — 17948 
*B  7196  sa  excess. 

^»  Hence  saving  in  metal  from  section  and  ends  » ^^  ■•  .286. 

Experiment  29.  Imperfect  from  defects  in  the  casting. 

Experiment  30.  Distance  between  the  supports  nine  feet.  Depth 
of  the  beam  10|  inches.  Weight  227  lbs.  28672  lbs.  broke  this 
beam,  by  compression,  exactly  in  the  middle.  A  wedge  similar  to 
that  in  exosriment  28,  but  larger,  was  broken  out.  The  dimensions 
of  the  wedge  were«e,  (see  fijpire  to  experiment  28,)  13  inches,  bd 
5.8  inches. 

Experiment  31.  Distance  between  the  supports  4i  f«et.  Depth  of 
beam  5.1  inches.  Weicht  88  lbs.  Area  of  tbp  rib  .52,  of  bottom 
5.472  sauare  inches.  Elasticity  impainad  by  12777  lbs.  Broken  by 
tensiiHi  in  the  middle  by  28168  lbs.  Strength  3565  lbs.  This  pre- 
sents a  saving  In  metal  over  the  common  beam  of  .215  lbs.  denved 
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from  the  section,  and  the  ends  included,  of  .307,  or  more  than  ^tha 
of  the  weight  of  metal. 

Experiment  32.  Distance  between  the  supports  nine  feet  Depth 
of  beam  5^  inches.  Weight  192  lbs.  Intended  to  compare  with  the 
beam  of  experiment  28.  firoken  by  15196  lbs.,  throwing  oat  a  wedge 
as  in  figure^ second  to  experiment  28;  ac  a:  6.9  inches,  6^  >»  2.25 
inches. 

Experiment  33.  Distance  between  the  supports  and  depth  as  in 
experiment  30.  Area  of  bottom  rib  increased  from  4.72  to  5.70  sq* 
inches.  Elasticity  impaired  by  19600  lbs.  Beam  broken  tiy  32200 
lbs.    A  wedge  separated. 

<«  61.  The  beam  had  twisted  a  little,  by  the  last  two  or  three 
weights,  in  a  serpentine  manner  through  its  whole  length,  which 
shows  that  in  so  deep  and  thin  a  beam,  the  top  rib  (2.2  inches  broad 
in  the  middle,  and  tapering  to  about  half  that  width  near  the  ends,) 
was  as  narrow  as  was  admissible  to  support  the  beam." 

Experiment  34.  A  common  beam  from  the  same  model  as  that 
beam  used  in  experiment  4  but  cast  upon  its  side  for  the  sake  of  com- 
parison. Weight  36s  lbs.  Elasticity  impaired  by  4838  lbs.  Strength 
3009  lbs.  per  square  inch.  This  beam,  alid  that  of  experiment  4, 
both  cast  upon  the  side,  give  2796  lbs.  as  the  mean  strength  of  this 
form  thus  cast 

Experiment  36.  A  beam  of  the  commonform  from  the  same  model 
and  iron  as  in  the  last  experiment,  but  cast  erect.  Weieht  37  lbs. 
Elasticity  impaired  by  4493  lbs.  Broken  by  tension,  with  9044  lbs. 
Strength  3188  lbs.  per  square  inch  of  section. 


^62.  In  the  preceding  experiments,  there  ought,  according  to 
supposition,  (art.  59,)  to  have  been  an  equality  of 'strength  between 
the  beams  in  experiments  28  and  30,  and  those  in  31  and  33;  there 
was,  however,  a  difference  in  both  cases,  of  about  one-eighth  of  what 
the  larger  beam  bore,  that  beam  being  the  stronger. 

**  Experiment  29  was  defective,  but  experiment  32,  where  the  ob- 
ject was  the  same,  and  which  ought  to  have  given  a  strength  equal 
to  half  that  in  experiment  31  or  33,  indicated,  as  it  ought,  a  break- 
ing weight  whose  double  was  somewhere  between  what  was  given  by 
them.  The  discrepancies  in  the  strei^gth  of  the  beams  in  the  four 
experiments  first  named  above,  are  considerable;  but  not  so  great  as 
to  render  it  necessary  to  seek  for  any  other  law.  .They  may,  more- 
over, perhaps^  be  accounted  for  by  the  ways  in  which  the  fractures 
took  place;  three  out  of  the  four  beams  having  broke  by  the  separa- 
tion of  a  wedge,  and  consequently  by  the  rupture  of  a  part  whose 
strength  was  not  so  well  proportioned  as  that  of  the  bottom  rib,  which 
roust  have  been  torn  asunder  first,  if  the  beams  had  broke  by  tension. 

*^  The  superior  thickness  of  the  vertical  part  near  the  bottom  rib 
prevented,  as  was  intended,  the  fracture  taking  place  as  in  experi- 
ment 19,  by  the  breaking  out  of  a  wedge  near  the  neutral  line;  but 
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it  was  only  that,  as  in  experiment  28,  a  wedge  of  a  less  size,  and  of 
the  same  form,  might  break  out  higher  up,  where  the  vertical  part 
was  thinner.  It  seems  then  probable,  from  these  experiments,  that 
no  advantage  would  accrue  from  making  the  vertical  part  of  unequal 
thickness. 

Comparing  the  weights  of  the  beams  in  experiments  32  and  33, 
with  the  loads  thej  bore,  we  see  that  a  great  increase  of  strength 
^maj  be  obtained  through  a  small  additional  weight  of  metal,  when 
the  depth  can  be  increased.*  This  circumstance  which  was  shown 
too  bj  experiments  23  and  26,  will  enhance  the  value  of  the  latter, 
and  of  experiments  30  and  33;  especially  as  thej  are  on  a  larger 
scale  than  any  other  we  have  made.  We  have  not  in  these  experi- 
ments been  able  to  crush  the  top  rib  of  the  beam,  though  in  both  30 
and  33,  the  bottom  rib  was  to  the  top  one  in  a  higher  proportion  than 
had  been  used  in  experiment  19,  o^in  either  of  the  former  series  of 
experiments;  the  ratio  in  experiment  33,  being  nearly  that  of  eight 
to  one.  The  bottom  rib,  in  both  instances,  was  rather  too  large  for 
the  thickness  of  the  vertical  part,  as  was  evident  from  that  part  hav- 
ing failed  the  first.  To  have  made  the  section  then  of  equAl  strength 
every  where,  and-  consequently  to  have  disposed  the  metal  in  the 
jnost  economical  manner  possible,  (which  has  been  our  principal  view 
in  these  inauiries,)  the  vertical  part  of  the  beams  should  have  been 
rendered  a  little  thicker;  and,  as  we  have  just  seen,  perhaps,  made 
uniform.  The  top  rib  too,  small  as  it  was,  would  in  both  instances, 
possibly,  have  borne  a  reduction,  only  that  it  would  have  rendered 
the  beam  liable  to  have  twisted;  a  tendency  which  showed  itself  in 
both  experiments. 

**  From  these  experiments,  and  those  commencing  with  23,  it  is 
evident  that,  with  a  eiven  top  and  bottom  rib  and  thickness  of  ver- 
tical part,  we  ma^  oKen  beneficially  increase  the  depth  of  a  beam, 
and  tnattoa  considerable  extent;  but  doubtless,  though  we  have  had 
no  experiments  suitable  to  show  it,  a  less  thickness  of  vertical  part 
would  have  been  required,  if  tbe  depth  of  the  beam  were  reduced, 
its  length  remaining  the  same.  This  matter  has  been  touched  on  in 
article  33,  (see  also  Robison's  Mechanical  Philosophy,  vol.  i.  article 
390,)  And  the  experiments  will  throw  additional  light  upon  it;  but 
its  further  consideration  must  be  deferred  to  some  future  opportu* 
nity.  • 

^*  These  experiments  show  clearly,  too,  that  in  some  of  our  earliest 
experiments,  the  weakness  of  the  beams,  considering  the  quantity  of 
section,  arose  principally  from  the  vertical  part  being  too  thick. 

**  Before  concluding  these  remarks,  I  may  further  mention,  that  in 
all  cases  where  the  beam  has  broken  by  the  separation  of  a  wedge,  as 

**  *  It  is  not  always  adviseable  to  increase  the  depth  of  a  beam,  when  we  have 
the  means  of  doing  it,  as  it  would  lessen  its  flexibility,  and  render  it  liable  to 
be  broken  by  percussion,  through  weights  falling  upon  it.  Some  experiments 
on  the  resistance  of  beams  to  impulsive  forces,  which  I  commenced  on  a  large 
scale  some' time  ago,  through  the  liberal  views  of  Messrs.  P'airbairn  and  Lillie, 
may,  probably,  in  an  extended  form,  be  offered  at  some  future  period  to  the 
public. 
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In  the  precediog  experimeiits,  its  Tertieal  part  should  be  readarad  ar 
ItUle  atroBfeer,.  so  a»  just  to  cause  it  to  break  hj  teaston,  to  which 
ease  oaLj^.  ue  foilowMig  rules  for  the  streugth  will  properly  appl;.^' 

We  maj  consider  the  second  part  of  our  author's  task  comfdeted, 
and  the  best  form  of  cast  iron  beams  obtaiued  a»  the  reauit  of  hiaex- 
pertmental  isTeat%atioD;  the  aucceasful  termintttfon  ef  which  he 
manifestljr  owes  so  much  to  his  judidoua  theoretical  views. 

The  formulae  which  he  has  deduced  from  bia  theor?  tpplr  while 
the  dastkitj  of  the  material  is  perfect^  and  we  are  disposed  to  re«' 
gret  that  their  results  are  not  placed  within  the  veach  of  the  practi- 
cal man  in  so  useful  a  ease.  The  resulta  drawn  from  the  ezperi- 
ments«  and  having  reference  to  ultimate  strength,  we  preeeed  to 
place  before  the  reader.  Thia  purpose  will  be  focilitated  by  collect- 
ing the  results  of  the  ^perimenH  into  tables,  for  the  sake  of  compa- 
fisoo:  the  plan  of  the  author  in  stating  each  experiment  separately 
was  pursued  in  our  detail  of  his  labours  that  his  remarks  might  ap<* 
pear  in  place. 

In  the  deductions  appended  to  each  experiment,  cenMNirison  was 
made  of  the  new  form  with  some  particular  beam  of  roe  comsMin 
form,  the  early  experiments  with  that  of  No.  4,  which  afierwarda 
proved  to  be  deficient  in  atrength  compared,  with  other  beams  of  the 
same  form,  one  of  which  (No.  34)  was  cast  on  its  side  as  well  as  No* 
4»  A  fairer  mode  of  comparing  would  be  to  take  inean  resulta.  Thai 
this  applies  notwithatandmff  the  difference*  of  iron  used  will  appear 
bjr  comparing  the  results  for  different  beams  cast  at  different  times 
with  those  cast  at  the  same  time.  Proceeding  upon  this  plan,  .we  find 
for  the  strength  of  a  beam  of  the  eommMkform^  caat  on  its  side, 
2r96  lbs.  per  iMquare  inch. 

For  a  similar  beam  cast  erect  (mean  of  Nos*  10«  13%  ir,  23  and  35) 
we  have  a  stren{|;th  of  3^69  lbs.  A  result  not  differing  essentially 
from  that  just  given. 

The  mean  strength  of  a  beam  of  •  the  eamnwtjbrm  may  then  be 
taken  at  278£  lbs. 

In  the  table  which  follows  is  presented  the  relative  strengthe  of 
the  different  forms  of  beams  experimented  upon  by  the  author,  the 
strength  2782  lbs.,  being  taken  as  unity,  fixperimenta  considered 
by  the  author  to  bff  imperfect  are  omitted.  The  series  embraces  all 
the  experiments  made  with  beams  of  5^  inches  depth,  and  4i  feet 
bearing  length.  The  first  series  includes  the  beams  with  an  elliptical 
top  rib  and  straight  bottom  rib,  the  second  those  in  which  the  top  rtb 
was  nearly  uniform,  and  the  bottom  rib  parabolic:  these  forms  were 
described  pages  266  and  326.  The  modes  of  casting;  will  be  found 
pMe  267,  and  are  referred  to  by  the  terms  there  explained. 

In  order  to  show  the  relative  economy  of  the  different  forms  of 
beams,  the  weight  must  be  considered.  The  average  weight  of  the 
two  beams  of  the  common  fortn^  cast  on  their  sides,  was  38.5  lbs.  Of 
the  five  cast  erect,  39.5.  Aversge  weight  of  the  whole  39  lbs.  The 
value  of  aoy  form  in  relation  to  economy  of  material,  will  be  in  dU 
rect  proporti6n  to  the  weight  which  it  will  bear,  and  in  the  inverse 
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proportion  of  the  weight  of  the  beam.  The  economy  in  reference  to 
an  J  other  form  will  be  found  bjr  taking  the  compound  ratio  of  their 
breaking  weights  divided  bj  the  weights  of  the  beams. 

The  average  weight  borne  by  the  seven  beams  of  the  common  form 
was  8634  lbs.  the  average  weight  of  the  beams  39  lbs.;  8634  divided 
bj  39  or  ££1.4  will  denote  the  value  of  this  form  in  an  economical 
point  of  view.  This  we  shall  take  as  the  term  of  comparison  in  the 
table,  calling  it  nnitj. 

As  the  author's  plan  consisted  in  increasing  the  bottom  rib  by  de- 
grees, and  only  adding  to  the  top  rib  when  the  compression  required 
it,  we  shall  give  the  ratio  of  the  bottom  to  the  top  rib,  considering 
the  latter  as  unity.  Thus  in  the  table,  experiment  No.  3,  we  find 
in  the  fourth  line  of  the  second  column  4;  this  would  read,  the  area 
of  the  bottom  rib  to  that  of  the  top  rib  in  the  proportion  of  4  to  1. 


1 

1 

»«»  of  bottom 
to  top  rib. 

If 
1^ 

1r 

Form  and  mode  of  cftBting.. 

Mean 

1 

3 

3 

8 

9 

11 

13 

31 

1 

3 

4 

4 

4i 

4i 

ik 

61 

l.OO 

a86 
a  93 

0.98 
0.97 
1.15 
1.16 
1.31 
1.37 

1.00 
0.83 
a  85 
0.93 

a94 

1.09 
1.15 
1.13 
1.31 

Common  form. 

Elliptic  top  rib.  Cart  on  side. 

Do.                       Do. 

Do.                       Do. 

Do.    Cast  erect,  not  inverted. 

Do.     Cast  erect,  inverted. 

Do.          Do.            Do. 

Do.          Do.            Do. 

Do.          Do.            Do. 

Bottom  rib  pariboUc.  C«8t*rect,ioverted. 
Do.                         Do.         Do. 
Do.                         D*.         »•• 
Do.                           Do-          Do. 
Do.                          Do.          Do. 
Do.                          Do.          Do. 
Do.                         Do.         Do.  . 

•15 
18 
19 
20 
38 
31 

3* 
4* 
5i 
6 

6i 

8* 

lOi 

1.17 
1.15 
1.19 
1.47 
1.39 
1.36 
1.38 

1.38 
1.66 
1.40 
1.40 

1.45 

Id  comparinir  the  relative  gtrwigtbs  per  square  inch  m  the  second 
column,  We  >ee  that  until  the  lower  rib  bore  to  the  upper  the  propor- 
tion  of  4  to  1,  the  beams  were  deficient  in  strength  when  compared 
with  the  common  form.  Arrived  at  this  ratio,  the  form  was  nearly 
ihe  same  in  strength  as  the  common  form;  the  average  of  experiments 
S  and  8  being  0.^5,  the  excess  of  strength  of  14  may  be  deemed  ac- 
cidental. -Se  new  form  has  then  no  advantage  until  the  ratio  of  the 
ribs  excefeds  that  of  4  to  1.  Experiments  1,  2,  3,  8,  and  14  may  there- 

•  The  wwgfats of  nimb«s  14 and  15  are notgiv«n' 
Vol.  IX.^— No.  6.—JuH»,1832.  49 
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fere  be  omitted  in  considering  the  cases  in  which  the  new  Toftt  has 
advantage  ovef  the  old. 

The  advantage  of  the  tiew  form  increases  with  the  increase  of  the 
lower  rib,  as  is  seen  from  15, 9,  11,  Id,  18,  21,  20, 28,  51;  considera- 
bW  in  the  increase  of  the  rib  from  4  to  6{,  and  slowl  j,  if  at  all,  above 
this  point  We  cannot  but  regard  the  excessive  strength  of  19,  (ratio 
6  to  1)  as  accidental,  since  the  strength  of  5i  to.  1  is  given  mnch 
lower  bj  experiments  12  and  18,  and  the  strength  of  6}  to  1,  givetl 
by  21  and  20,  is  also  mnch  lower  than  that  given  bjr  19,  while  those 
experiments  agree  well  together. 

The  saving  of  metal,  siven  by  the  third  column,  keeps  pace  with 
the  increase  oF strength  olf  the  section.  The  elliptical  form  of  upper 
rib,  with  a  straight  lower  rib,  shows  its  inferiority  in  this  point  of 
view  to  the  parabolic  form  of  lower  rib  by  a  comparison  of  experi- 
ments 12  and  18, 21  and  20.  The  judgment  of  the  author  in  vary- 
ing his  form  in  the  second  series  is  thus  clearly  shown. 

If  the  remarks  which  we  have  made  in  reference  to  the  results  as 
to  the  relative  strengths  of  the  different  forms  be  correct^  the  infer- 
ences drawn  by  the  author  (and  which  we  are  about  to  present)  must 
be  received  with  limitation.  When  he  asserts  that  the  strength  of  a 
beam  increases  nearly  in  the  ratio  of  the  area  of  a  middle  section  of 
the  lower  rib,  we  must  understand  that  the  limits  are  on  one  side 
the  ratio  of  4  to  I,  and  on  the  other  that  of  6{  to  l^  in  the  areas  Of 
the  bottom  and  top  rib,  and  that  the  rule  is  not  general  for  the  new 
form  of  beam,  but  only  applies  to  the  more  advantage^uB  cases.  The 
rule,  it  will  be  seen,  is  proved  by  experiments  within  those  limits, 
and  our  remarks  will  show  that  it  cannot  safely  be  ap|)li«d  beyond 
them.  These  are,  however,  the  cases  which  it  Is  moat  important  to 
ednsider;  since^  although  it  might  be  convenient  to  have  a  certain 
range  through  which  to  vary  the  siae  of  the  lower  rib,  to  adapt  it  to 
circumstances^  it  could  not  be  admissible  to  depart  far  from  tne  best 
form. 

The  Mlowiog  table,  in  which  the  areas  of  the  bottom  ribs  in  ex- 
periments 9,  11)  12,  19,  20,  and  21^  as  well  as  theactual  strengths, 
are  compared,  will  serve  to  render  the  author's  reoiarks  more  intel- 
ligiblew 


Area  of  bot- 

Ratio of  ereaal 

Hatio  of 

Ratio  of  bot- 

No. of 

tom  rib  in  sq. 

of  bottom 

breakings    i 

tom  to  top 

experiment. 

ribs. 

weights. 

ribs. 

9 

i.sr 

1.00 

1.00  ' 

4i  a  1 

11 

2.20 

1.40 

1.35 

ct 

12 

$.89 

1.84 

1.56 

5i  a  1 

19 

4.40 

2.80 

2.43 

6    a  1 

20 

4.31 

2.75 

2.1Y 

6}  a  1 

21  . 

3.31 

2.11 

1.96 

6|  a  I 

The  following  tables  present  a  comparison  of  the  experiments  in- 
tended to  show  Hm  relation  between  Ike  breakiag  wvtg^ts  and  the 
lengths  and  depths. 
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Distance  between  the  sapports  7  feet.     Ratio  of  bottomand  top 
ribs  6  to  1  nearly. 


No.  of 
experiment. 


Peptfai  of 
beam  io  Inch 


33 
26 


e^. 


4.10 
5,20 
6.93 


Ratio  of 
depths. 


1.00 
1.2r 
1.69 


Ktotfoor 
breakings 
weights. 


1.00 
1.12 
1.64 


Distance  between  the  supports  and  breadth  both  varied.     Ratio  of 
bottom  to  top  rib  6  to  1.    Experiment  28  taken  as  unitj« 


• 

Hatioef 

Depth  of 

Lang^th 

depths 

Batioor 

Ko.of 

beam  ill 

of  beam 

lUtio  of 

Batioof 

divided  by 

breakinf 

exper't. 

incbea. 

in  feet. 

depths. 

lengthi. 

lengths. 

weights. 

28 

^} 

4i 

1.00 

1.00 

1.00 

1.00 

30 

lol 

9 

2.00 

2.00 

1.00 

1.14 

31 

5.1 

4i 

0.99 

1.00 

1.01  . 

1.12 

32 

H 

9 

1.00 

2.00 

0.50 

0.60 

33 

lol 

9 

2.00 

2.00 

1.00 

1.28 

it  g5»  Comparing  the  results  of  e](p9riments  9,  11,  IS,  19,  20  and 
9,U^  and  allowing  Tor  difference  of  iron,  as  indicated  by  the  beams  of 
the  common  form  cast  with  the  others  for  comparison,  I  find  that  the 
•trengtb  is  nearly  in  proportion  to  the  size  of  the  bottom  rib  or  flange: 
a  bottom  rib  of  double  size  giving  nearly,  but  not  quite,  double 
strength.  And  the  subsequent  experiments  show  the  strength  to  be 
AS  the  d^pth,  every  thing  else  being  the  same.t  Therefore  in  different 
betms,  whose  length  is  the  same,  the  strength  must  be  as  their  depths 
muUipIied  by  the  areas  of  a  middle  section  of  their  bottom  ribs;  and 
where  the  lengths  are  differe^ti  the  strengths  will  be  as  this  product 
divided  by  the  lengths.  "t$ 

To  find  a  constant  multiplier  for  this  product  of  the  area  of  the 
bottom  rib  by  the  depth,  divided  by  the  length,  our  author  compares 
together  the  experiments  12,  15, 18, 19,  20,  £1,£3,  24,  26,  for  beams 
cast  erect,  and  28,  29,  SO,  31,  S2,  33,  fur  beams  cast  on  their  sides. 
The  multiplier  for  beams  cast  erect  is  nearly  26,  the  breaking  weight 
being  required  in  tons,  and  for  beams  cast  on  their  sides  25. 

In  accordance  with  these  remarks  we  give  the  following  rule,  ap- 
plicable to  beams  of  the  new  form  when  the  ratio  of  the  bottom  to  the 
top  rib  is  between  the  limits  already  assigned. 

•See  table  p.  386.  f  Bee  first  table  on  this  pi^f^ 

i  See  second  table  on  this  page. 

^  Let  «W««  the  breaking  weight  in  the  middle  of  the  beain»  a  —  the  area  of 
a  section  of  the  bpttoiq  rib  in  the  middle  of  the  beamn^  «^  the  depth  of  the 

cad  ., 
beam  there,  /  —  the  beaiing  length,  and  0  a  constant  qnsyitily,  W  ^  --p  • 
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Rule. 

Multiply  the  area  of  the  bottom  rib,  at  the  middle  of  the  beam,  ia 
iDchea,  bj  the  depth  at  the  same  part,  also  in  inches,  divide  this  pro- 
duct bj  the  bearing  length  in  inches. 

The  quotient  thus  found,  multiplied  bj  26,  will  give  the  weiriit 
in  tons  which  will  produce  fracture  if  applied  at  the  middle  of  ue 
beam;  the  beam  having;  been  cast  erect. 

For  a  beam  cast  on  its  side  the  quotient  found  bj  the  first  pact  of 
the  rule,  is  to  be  multiplied  bj  25  to  give  the  breaking  weight  in 
tons. 

<<£a;am/)/«.— What  weight  laid  on  the  middle  of  one  of  the  main 
beams,  in  the  rail-road  bridge,  crossing  Water  street,  Manchester, 
would  be  required  to  break  it,  supposing  it  cast  erect,  and  of  the 
same  iron  we  have  used;  the  dimensions  from  the  model  now  con- 
structing bj  Messrs.  Fairbairn  and  Lillie  being  as  follow: 

<*  Distance  between  supports  26  feet,  or  312  inches. 

*'  Depth  of  beam,  in  middle,  9,7k  inches. 

<<  Area  of  section  of  bottom  rib,  in  middle,  16  x  3  s  48  inches. 

^'Form  of  section,  of  beam,  nearly  the  same  as  in  experiment 
30.'' 

According  to  the  rule,  we  multipl  v  the  area^f  the  bottom  rib  in  the 
middle  of  the  beam,  48  inches,  by  the  depth  at  the  same  place,  27i 
inches,  which  gives  1320.  This  product,  divided  by  the  t>earing 
length,  312  inches,  gives  for  the  quotient  4.23.  This  quotient  mul- 
tiplied by  26,  gives  for  the  weight  to  produce  fracture  (109.98,  or) 
110  tons. 

^^  These  beams  are  intended  to  bear  the  same  weieht  in  every  part; 
they  will  not,  however,  be^quite  of  uniform  depth  throughout.  The 
load  will  have  to  lie  upon  their  bottom  rib,  through  its  whole  length; 
it  becomes  necessary,  therefore,  to  make  that  rib  somewhat  broader 
toward  the  ends,  than  according  to  the  parabolic  form  described  after 
experiment  13;  and  this  enables  the  depth  of  the  beams,  near  their 
ends,  to  be  a  little  reduced." 


The  forms  determined  bv  our  author  to  be  the  best,  will  of  course 
require  modification  should  the  weight  not  be  applied  in  the  middle, 
and  the  rule  must  undergo  a  corresponding  change.    An  example  is 

5^ven  by  Mr.  Hodgkinson  of  the  mode  of  procedure  in  such  cases, 
t  is  that  of  a  beam  fastened  by  one  end  into  a  wall,  a  weight  being 
applied  at  the  other  end.  Such  a  beam  being  only  one-fourth  as 
strong  as  one  of  equal  length  to  the  middle  of  which  a  weight  is  ap- 
plied to  produce  fracture,  the  numbers  given  by  the  former  rule  must 
be  divided  by  four. 

If  we  would  determine  the  proper  form  of  this  beam  so  that  it 
should  be  equally  strong  throughout,  we  must  recur  to  our  rule.  By 
it  the  weight  to  produce  fracture  is  proportional  to  the  area  of  tfaie 
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bottom  rib  at  the  middle  gection^  multiplied  by  the  depth,  and  divid- 
ed by  the  bearing  length  of  the  beam.  If  we  consider  the  strength 
proportional  to  the  weight  to  be  borne,  then  the  area  multiplied  by  the 
depth,  and  divided  by  4)ie  leneth,  must  be  a  constant  quantity;  that 
is,  the  product  of  the  area  by  the  breadth  must  vary  with  the  length; 
the  greater  the  distai\pe  from  the  point  at  which  the  weight  is  applied, 
the  greater  th**product«{  the  area  by  the  breadth  must  be. 

I^for  conTenieiice^.we  cast  the  beam  of  a  constant  depth,  thea 
the  area  of  the  section  must  be  proportional  to  the  distance  from  the 
bearing  point,  thait  is,  the  lleam  must  be  triangular,  the  weight  being 
hnog  to  the  vertex. , 

**  In  like  manner,  where  the  weight  is  to  be  applied  at  the  middle 
of  the  beam  only,  the  stretched  rib,  then  at  the  bottom,  may  be  uni- 
formly tapered  from  the  middle  to  the  ends,  forming  two  triangles, 
instead  of  the  parabolas  before  employed.  In  this  case,  the  lines 
C  A  and  C  B*  and  their  corresponaent  ones  on  the  other  side,  will 
be  straight 

**  75.  We  might  now  point  out  other  modifications  in  beams,  and 
particularly  in  those  of  steam  engines;  which,  as  appears  from  the  ex- 
periments, should  have  a  large  equal  rib  or  flange  at  top  and  bottom, 
with,  perhaps,  a  thin  solid  sheet  between  them;  differing,  in  the  size 
of  the  ribs,  only,  from  the  form  in  figure  26,  plate  4th  of  Tredgold's 
Essay  on  the  Strength  of  Cast  Iron.  This  is  for  double  engines,  but 
for  smele  ones  the  beam  should  have  a  laree  rib  at  top,  and  a  small 
one  at  Dottom,  and  be  formed  like  that  in  the  conclusion  of  the  last 
article.  But  the  further  consideration  of  this  matter  would  extend 
too  f^r  the  limits  of  this  paper;  it  would  be  well,  however,  if  it  were 
subjected  to  experiment,  as  that  might  tend  to  a  reduction  in  the 
mass,  and  inertia^  of  these  beams." 

We  have  yet  one  subject  through  which  to  follow  the  author,  name- 
ly, that  of  Ultimate  deflection. 

[to  be  cottikubd.] 


AMERICAN  PATENTS. 

LIST  OF  AMXRIOAN  PATENTS  WHICH  ISSUED  IN  DECEMBER,   1831. 

With  Remarks  and  Exemplifications^  by  the  Editor. 

1.  Tot  B,  Machine  for  Gathering  and  Cleansing  Fruit ,  call- 
ed the  **  apple  machine ;"  Elias  Ellis,  Duxbury,  Washington  coun- 
ty, Vermont,  December  5. 

This  machine  consists  of  a  trough,  or  spout,  which  is  made  in  two 
lengths  for  the  convenience  of  removal.  It  is  to  be  placed  upon 
trussels  so  as  to  form  an  inclined  plane.  The  apples  are  to  be  drawn 
by  a  wooden  hoe  into  a  tray  placed  upon  the  ground;  from  this,  they 
are  to  be  poured  on  to  the  upper  end  of  the  spout,  down  which  tfie 

*  See  figure  p.  326. 
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sovn4  OHM  are  to  run,  \wnng  the.dirt»  \W9ti^  graM,  Mid  Qoaoind 
apples  behind.    Tbts  it  the  whole  afTair. 

2.  For  AxltireeBj  HubSj  and  Spokes  fyr  Carriages;  Gamer . 
Wilkinson,  White  Creek,  Washington  counljr,  Ifew  York,  Pecenoh 
ber  6. 

The  main  object  of  this  patent  appears  ter4ie  the  flMig  ef  the  ailo 
firmlj  in  the  nave  or  hub  of  the  wheel,  with  a  ojlindrical  gudgeon, 
or  shafti  projecting  out,  which  is  to  revoTve  in  metal  boxes  ixed  In 
tiiat  part  of  the  azTetree  which  is  attached  to  the  #krriage.  The  ap« 
paratus,  we  are  told,  may  be  made  of  wood,  or  metiil^.and  the  mode 
of  putting  it  together,  in  either  case,  is  described ;  there,  however,  is 
DO  claim  made,  and  as  the  prinoipal  feature  is  without  novelty,  we 
are  unable,  without  further  advice,  to  tell  for  what  the  patent  is  taken. 

3.  For  a  New  mode  of  Manufacturing  Tobacco;  John  Alien, 
jr.  and  Charles  Geoghegan,  Richmond,  Virginia,  aliens,  who  have 
resided  two  years  in  the  United  States,  December  6. 

This  improvement  in  the  mode  of  manufacturing  tobacco,  willf  it 
is  said,  save  from  fifty  to  seventy  per  cent,  of  the  labour  required 
bv  the  old  mode  of  making,  by  hand,  plug  and  twisted  tobacco,  for 
chewinff. 

The  Tighter  kinds  of  chewing  tobacco  in  which  the  lumps  var^  from 
sixty-four  to  thirty-two  pieces  to  the  pound,  are  to  be  spun  in  th^ 
usual  way,  and  then  wound  upon  boards,  which  may  be  of  such  size 
as  will  suit  the  press,  say  four  feet  by  three.  It  is  then  to  be  pressed 
flat,  and  by  means  of  a  circular,  or  a  straight,  knife,  divided  into 
lengths  whilst  upon  the  board,  and  thus  prepared  of  the  desired 
weight  and  length  for  packing 

The  heavier  kinds,  such  as  average  from  six  to  eighteen  to  the 
pound,  are  to  be  made  into  rolls  of  from  six  to  thirty-six  inches  in 
length,  which  are  then  to  be  placed  upon  the  board,  pressed,  and  af- 
terwards divided  by  the  knife. 

4.  For  an  improvement  In  the  Concave  Bed  of  the  Thrashing 
Machine;  Isaac  S.  Palmer,  city  of  Philadelphia,  December  6. 

The  cylinder  of  this  machine  does  not  differ  from  some  others;  the 
patent,  as  the  title  indicates,  being  taken  for  the  manner  of  construct- 
ing the  concave  only.    This  part  Js  thus  described. 

«<  Beneath  the  cylinder  is  suspended,  on  springs,  a  relief  concave 
bed,  which  is  composed  of  iron,  or  of  plank,  about  two  inches  thick, 
and  forms  about  one-fourth  of  the  circle  of  the  cylinder.  In  this  con- 
cave are  fixed  a  number  of  thin  bars  of  iron,  which  are  about  half  of 
an  inch  wide,  and  four  inches  long,  notched  on  their  upper  edges,  and 
placed  obliquely,  so  as  to  point  from  each  side  downwards  and  to  the 
centre;  thus  the  straw  will  pass  much  easier,  and  as  it  will  incline 
towards  the  centre  of  the  concave  bed,  it  will  be  less  liable  to  get  be- 
tween the  ends  of  the  cylinder  and  the  sides  of  the  machine,  than  in 
machines  the  bars  of  which  are  placed  transversely  on  the  concave." 
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(« Whftt  I  claim  as  my  tnTention^  and  wish  to  Irave  aecurdl  by  let- 
ters patent,  is  the  form  of  the  bars  in  the  concare  bed,  and  the  mmq- 
ner  in  which  they  are  placed." 

6.  For  a  Fty  IM  /br  Horses;  Henry  Korn,  city  of  PhiladM* 
phia,  Decembef^  * ' ' 

The  present  pateiH  is.tften  for  improvements  of  the  fly  net  patent* 
ed  bv  Mr.  Korn  on  t^  15^  of  September,  1829.  It  appears  that 
specimens  of t(e  taij^roV^  net  ftre  deposited  in  the  patent  office,  but 
there  is  no  drtfwii^  of-Haecompanyiqg  the  specification.  One  of  the 
specimens  is  referred  to  as  No.  1,  and  we  are  told  that  the  imprort- 
ment  in  this  part,  wnteh  is  the  breast  piece,  consists  in  an  alteration  of 
the  mode  of  attaching  the  end  straps  by  buckles  round  the  tug*eyes, 
&e.  Kow  all  this  certainly  might  be  represented  in,  and  made  clear 
by,  a  drawing;  and  the  law  absolutely  requires  it  Tho  improve- 
ments, it  is  said,  render  the  net  more  durable^  more  easily  used, 
and  more  beantifQl  in  its  appearance.  ^ 

6w  For  an  improvement  in  tbe  Plough;  James  Carothers,  Shir- 
leysburgy  Huntmgdon  county,  Pennsylvania)  December  10. 

The  claims  made  'are  to  the  construction  of  the  land  side ;  to 
grooves  in  the  mould  board ;  to  the  manner  of  securing  it  to  the  land 
side;  and  to  what  are  called  regulators. 

No  particular  form  is  prescribed  for  the  mould  board,  but  it  is  to 
be  of  cast  iron,  and  to  be  provided  with  a  groove,  into  which  a  cor- 
responding part  on  the  land  side  fits,  and  secures  it  in  its  place*  The 
land  side  is  to  be  of  cast  iron,  and  the  angles  which  it  forms  with  the 
other  parts  are  particularly  described.  There  are  two  parts  called  re- 

?;ulator8,  one  of  which  is  to  supply  any  deficiency  in  the  mould  board 
rom  wear  at  the  bottom,  the  other  is  a  screw  bolt  used  in  fixing  the 
parts  together.  This  patent,  therefore,  like  most  of  those  taken  for 
ploughs,  is  mainly  for  the  manner  of  uniting  its  parts,  and  not  in  the 
principle  of  construction, 

7.  For  a  standing  press,  called  the  Toggle  Joint  Screw  Press; 
Luke  Hall,  Hollis,  Hillsborough  county,  New  Hampshire,  Decem- 
ber 12. 

In  this  press  there  are  two  to^le  joints,  which,  when  the  pressure 
is  taken  off,  recede  from  each  other,  and  when  it  is  to  be  exerted,  are 
drawn  towards  each  other  until,  the  compound  bars  of  which  each  tog- 
gle joint  consists  stand  in  parallel  lines.  In  order  to  draw  them  to- 
wards each  other,  the  shafl  of  a  strong  screw  passes  through  nuts  pro- 
perly fixed  in  the  middle  of  each  to^le  joint,  this  shaft  having  a 
right  handed  screw  at  one  end,  and  a  left  handed  screw  at  the  other, 
acts  simultaneously  on  the  joints  to  cause  them  either  to  approach 
or  recede^  [fhe  screw  is  to  be  turned  by  a  crank,  on  the  shaft  of 
which  there  is  a  pinion  taking  into  a  wheel  on  the  screw  shaft,  and 
capable  tlierefore  of  operating  upon  it  with  vast  power. 
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The  claim  is  to  the  applicatioa  of  the  right  and  left  banded  icreHr 
to  the  toggle  joiota,  all  the  other  fmrts  being  cooimoa. 

The  press,  as  represeoted,  will  certainly  be  a  very  powerful  one, 

but  we  apprehend  that  there  are  but  very  few  purposes  to  which  it 

*'cao  be  applied.  The  range  of  its  platten  will't^4|inall,  and  its  action 

slow;  and,  for  most  purposes,  these  circumstjEHiQi^  would  entirelj 

nentnlize  its  good  properties.  •        '  - 

8.  For  a  Machine  for  Hulling  an^ffteaning  Clover  Seed; 
Alexander  Matthews,  Island  Creek,  JegersciDi  Citfinly,  Ohio,  De- 
cember 18. 

The  external  form  of  this  machine  is  nearly  tR^  same  with  that  of 
the  wheat  fan.  The  clover  to  be  cleaned  is  put  into  a  hopper,  whence 
it  is  drawn  by  two  fluted  rollers,  and  delivered  between  two  fluted 
rubbing  boards,  and  thence  between  two  cast  iron  rubbing  plates,  the 
contiguous  sur&ces  of  which  are  furnished  with  numerous  fine  teeth 
cast  on  them.  The  rubbing  apparatus  lies  horizontally  at  the  upper 
part  of  the  machine,  and  below  it  are  two  sieves  through  which  the 
seed  and  chaff  are  to  pass  on  to  a  sloping  board,  where  they  are 
acted  upon  by  a  revolving  fan.  The- whole  apparatus  is  arranged  on 
the  same  principle  with  several  others,  for  the  same  purpose,  and  a 
claim  to  it  must  depend  for  its  validity  upon  the  construction,  as  spe- 
cified. The  claim  is  made  to  *<  the  foregoing  machine  for  the  purpose 
of  hulling  and  cleaning  clover  seed,  or  for  any  similar  purpose  to 
which  it  can  be  applied." 

9.  For  a  Washing  Machine;  Miles  B.  Hand,  Lockport,  IViaga- 
ra  county,  New  York,  December  14. 

There  are  to  be  two  reeded  rollers  running  upon  gudgeons  in  a 
frame  within  a  trough.  The  gudgeons  of  one  of  the  rollers  run  through 
the  trough,  and  have  a  leather  strap  passing  round  them,  and  extend- 
ing down  to  a  treadle,  by  placing  the  foot  upon  which  the  roller  may 
be  made  to  revolve.  A  spring  pole  above,  with  a  line  descending 
from  it,  may  serve  to  raise  the  treadle.  The  clothes  are  to  pass  to 
and  fro  between  the  rollers.  The  claim  is  to  the  using  of  two  rollers 
onlv,  and  to  the  turning  them  in  the  way  described. 

We  do  not  see  any  thing  in  this  machine  likely  to  redeem  the  cha- 
racter of  the  great  family  to  which  it  belongs,  and  which  is  not  in  high 
repute. 

10.  For  a  Thrashing  Machine  and  Horse  Power;  John  Lam- 
mon,  Macedon,  Wayne  county.  New  York,  December  14. 

We  are  informed  b^  the  patentee  that  the  improvement  here  made 
in  the  thrashing  machine  consists  in  the  form  of  the  teeth  of  the  cy- 
linder and  the  bed  piece;  and  in  allowing  these  two  parts  to  recede 
from  each  other.  The  teeth  are  to  be  tapering,  being  about  three- 
eighths  of  an  inch  in  diameter  at  their  lower  ends,  and  terminating  in  - 
a  point.  Their  length  is  to  be  about  three-fourths  of  an  inch. 

The  horse  power  consists  of  a  band  wheel  upon  a  vertical  shafts  a 
strap  from  which  turns  a  whirl  on  a  second  shaft,  carrying  another 
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tend  wh«el,  the  strap  of  which  drives  the  cjlinder  of  the  meehme. 
There  may  be  ooveltj  ia  each,  bat  we  have  not  discoyered  it 

11.  For  an  improvement  in  the  Horse  Shoe;  Lewis  T.  C 
Smith,  Scott  county,  Kentucky,  December  15. 

The  upper  side  of  this  shoe  is  to  be  perfectly  flat  for  some  distance 
from  the  outer  edge,  when  it  is  to  be  dishing  or  bevelled.  Theloweff 
or  tread  side,  is  to  be  raised  to  nearly  a  sharp  ed^e  alone  the  groove 
which  receives  the  nail  heads.  This  is  to  cause  it  to  take  firm  hold 
of  the  ground,  and  prevent  slipping.  These,  and  certain  other  points, 
which]  "    '    '     '  '•'  '   -•      ■  •- 

4hej 
useti 

l^.  For  an  improyed  Fire  Place  and  Oven;  Jonathan  Knight, 
Stoddard,  Cheshire  county.  New  Hampshire,  December  15. 

It  can  scarcely  be  said  that  the  present  patentee  has  given  such  a 
description  of  his  invention  as  shall  ^distinguish  it  from  all  other 
things  before  known  or  used;  nor  has  he  told  us  what  kind  of  fuel 
is  to  be  employed  in  his  fire  place,  we  suppose,  however,  that  it  is  to 
be  wood.  The  whole  description  is  brief  and  perfectly  general,  without 
any  claim,  or  any  mode  of  expression  which  indicates  the  parts  or  ar- 
rangement that  he  considers  as  new.  We  are  told  that  the  founda- 
tion IS  to  be  of  brick  or  stone ;  that  the  cap  is  to  be  of  stone,  or  iron, 
with  two  circular  holes  in  it  for  boilers,  and  a  niche  at  the  back  part 
of  it  for  heat  and  smoke  to  pass.  The  oven  may  be  either  of  stone 
or  iron.  There  must  be  suitable  funnel  holes  to  conduct  the  smoke 
from  the  niche ;  and  a  piece  of  sheet  iron  is  to  be  placed  in  front, 
forming  the  upper  part,  or  breast,  of  the  fire  place. 

We  have  not  given  the  foregoing  for  the  purpose  of  aiTording  a  dis- 
tinct view  of  the  apparatus,  as  we  do  not  possess  this  ourselves,  even 
though  aided  by  the  drawing  in  the  attempt  to  obtain  it 


13.  For  a  Percitssion  Cannon  Lock;  Samuel  Ringgold  and 
John  P.  Moore,  of  the  city  of  New  York,  assignees  of  the  inventor, 
Enoch  Hidden,  of  the  same  place,  December  16. 

Several  patents  have  been  obtained  for  improvements  in  the  per- 
cussion lock  for  cannon.  Joshua  Shaw,  of  Philadelphia,  Lieut.  Bell, 
of  the  U.  S.  army,  Mr.  Hidden,  and  Mr.  Eastman,  of  Maine,  are 
among  the  number  of  those  whose  inventions  we  have  noticed.  In  the 
petition  on  the  present  occasion,  it  is  said  that  the  invention  consists 
in  the  construction  of^^a  percussion  lock  which  is  made  to  move  ho- 
rizontally, or  by  a  side  movement  or  motion  of  the  cock,  so  as  to  ad- 
mit the  exniosion  from  the  vent  to  pass  by  without  injorv,  and  to  be 
perfectly  disengaged  from  the  yent,  the  cannon  and  lock  remaining 
lo  perfect  secnritv.  The  cannon,  or  gun,  to  be  discharged  by  means 
of  a  primer,  prinnnng  cap,  or  pellet,  made  of  any  of  the  percussion  ful- 
minating mixtures,  of  any  convenient  form.''  And  in  the  specifica- 
tkm  the  claim  is  made  to  <«  the  horizontal  or  side  movement  or  mo- 

VoL.  IX.*-No.  6.— June,  1832.  50 


Digitized  by 


Googk 


3M     Jlmeriean  Paienis/or  December^  anih  Remark$. 

tioo  of  the  cocky  to  adroit  the  explosion  from  the  Tent  to  pass  bj 
without  injury  to  the  lock  or  cannon." 

14.  For  a  Cheese  Press;  John  Crane,  Hanoyer,  Grafton  coun- 
ty, New  Hampshire,  December  17. 

This  is  called  the  self-pressing-harigttig  lever  cheese  press.  It  is 
called  self-pressing  because  the  power  applied  is  only  the  weight  of 
the  cheese  and  that  of  the  apparatus  within  which  it  is  placed.  The 
construction  is  ingenious,  and  the  press  may  undoubtedly  be  made  to 
operate  well.  There  is  a  frame  similar  to  that  of  the  ordinary  stand- 
ing press,  and  a  second  frame  is  made  which  fits  between  the  cheeks 
of  the  former,  is  about  half  its  height,  and  will  readily  slide  up  and 
down  within  it.  When  this  inner  frame  is  raised,  the  two  levers 
which  operate  in  pressing  the  cheese,  approach  towards  a  horizontal 
position,  and  when  the  frame  is  lowered  they  are  so  constructed  that 
they  approach  to  a  vertical  position,  and  their  shorter  ends  bear  upon 
a  board,  or  follower,  placed  above  the  cheese.  An  accurate  descrip- 
tion of  it  cannot  be  given  without  a  drawing.  There  is  no  claim  made, 
and  as  the  whole  arrangement  is  considered  new,  and  we  believe  cor- 
rectly so,  it  was  not  necessary  to  make  any. 

15.  YoT  Machinery  for  fFashing  Oold^  called  theRaU-way- 
Car  Gold  Riddle ;  Oscar  Willis,  Burke  county,  North  Carolina, 
December  21. 

A  riddle  is  to  be  prepared  consisting  of  four  pieces  of  timber  which 
form  the  sides,  and  a  bottom  of  sheet  iron,  which  is  to  be  perforat- 
ed with  numerous  small  holes.  This  riddle  runs  upon  small  wheels, 
the  ways  upon  which  they  run  forming  a  double  inclined  plane.  When 
the  auriferous  gravel,  or  earthy  matter,  is  thrown  into  this  riddle,  it 
is  to  be  moved  backward  and  h>rward  bjr  hand,  one  end  of  the  riddle 
rising,  and  the  other  being  depressed  as  it  moves  in  each  direction,  in 
consequence  of  the  inclination  of  the  ways.  Water  is  to  be  supplied 
which  washes  the  gold,  and  other  matters,  through  the  holes  on  to 
a  recipient  below,  whence  it  is  conducted  to  a  sloping  trough,  or 
ripple,  with  slats  across  it,  which  detain  the  gold,  whilst  the  lighter 
parts  wash  over.  The  whole  is  claimed  with  the  exception  of  the  rip- 
ple. The  patentee  says  that  experience  has  proved  the  great  value 
of  this  machine;  there  is  nothing  in  its  appearance,  however,  which 
would  mark  a  superiority  over  several  others  previously  in  use. 

16.  For  a  Perpetual  Rotary  Ovetif  for  the  baking  of  bread, 
crackers,  &c.;  J.  L.  D.  Mathies,  for  hunself,  and  as  the  assknee 
of  James  Mathies,  deceased,  ELochester,  Monroe  county.  New 
York,  December  21. 

The  main  feature  of  this  oven  consists  in  giving  to  its  inside  the 
form  of  a  vertical  cylinder,  with  a  vertical  shaft  in  its  centre,  which 
supports  a  circular  cast  iron  shelf,  fitting  the  sides  of  the  oven  so  near- 
Iv  as  but  just  to  clear  them  as  it  revolves  upon  the  shaft.  If  preferred, 
the  circular  shelf  may  rest  upon  rollers,  and  revolve  without  a  shaft 
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A  door  opens  at  the  side  of  tlie  oven,  and  when  articles  are  to  be  baked 
they  are  placed  upon  the  shelf,  which  niaj  then  be  turned  round,  and 
thus  covered,  or  discharged,  without  the  necessity  of  reaching  to  the 
back  of  the  oven.  The  oven  may  be  made  exteriorly  of  cast  iron,  and 
lined  with  brick. 

The  fire  is  to  be.made  below,  the  upper  part  of  the  furnace,  or  fire 
place,  forming  the  bottom  of  the  oven,  and  flues  from  it  are  to  carry 
up  the  heat, and  conduct  ofl'the  smoke. 

Cooking  fires  may  be  constructed  around  it  for  boiling  and  other 
purposes,  whilst  the  waste  heat  will  go  to  warm  the  oven.  Above 
the  oven,  a  chamber  may  be  constructed  which  will  be  heated  in  a 
lower  degree,  and  will  serve  to  keep  articles  warm  which  have  been 
cooked.  This  heat  chamber,  we  are  told,  may  extend  up  into  the 
dining  room,  whilst  the  oven  is  in  the  kitchen.  The  oven  itself,  it  is 
proposed  to  make  from  two  to  five  feet  in  diameter. 

There  are  various  flues,  and  other  parts,  described,  and  the  claim  is 
to  *^all  the  above  improvements."  The  revolving  shelf,  however,  is 
principally  relied  upon. 

17.  For  a  Cross-cut  Sawing  Machine;  James  W.  Messenger, 
Windham,  Portage  county,  Ohio,  December  21. 

A  cross-cut  saw  is  to  be  fixed  in  a  frame  within  which  it  is  pro- 
perly strained.  This  frame  is  made  to  slide  backwards  and  forwards 
between  the  cheeks  of  another  frame,  furnished  with  the  proper  ap- 
paratus for  giving  motion  to  the  saw.  This  last  frame  is  furnished 
with  dogs  which  are  to  be  driven  into  the  log,  to  hold  it  in  its  proper 
place.  A  shaft  is  to  be  turned  by  hand,  upon  which  there  is  a  toothed 
wheel,  mashing  into  a  smaller  wheel  having  a  crank  upon  the  shaft 
which  operates  upon  two  pitmen  which  are  to  carry  the  saw  frame. 
The  pitmen  do  not  draw  aj^ainst  the  frame,  but  each  in  its  turn  pushes 
against  the  inner  sides  «^  >^  sf>  that  the  action  upon  the  saw  may  be 
similar  to  that  prodjj^  by  hand. 

That  such  a  m^nine  can  be  made  to  produce  the  intended  effect  is 
not  to  be  dou^^^s  hut  we  are  by  no  means  certain  that  its  use  will 
be  advantageous.  It  will  be  too  cumbersome  to  be  managed  by  one 
man,  H  will  take  some  time  to  fix  it  in  its  place,  there  will  be  consi- 
derable friction  in  its  various  parts,  and  the  action  of  the  crank  with- 
out a  fly  wheel,  will  not  be  a  good  one  when  thus  applied.  Upon  the 
wftole,  therefore,  we  err  greatly  in  judgment,  if  two  men,  going  on 
after  the  old  fashion,  will  not  perform  better  without  than  with  this 
improvement. 

18.  For  a  Machine  for  letting  in  Wagon  Boxes;  Orlando  4- 
Fuller,  Vemon,  Oneida  county,  New  York,  December  21. 

The  tool  described  for  lectins  boxes  into  the  hubs  of  wagons,  will, 
it  is  said,  enable  a  man  to  per^rm  ten  fold  the  work  which  he  can 
accomplish  in  the  ordinary  way.  Although  some  pains  have  been 
taken  in  drawing  up  the  description,  it  is  still  so  obscure,  even  with 
the  aid  of  the  drawing,  as  to  preclude  our  attempting  any  explanation 
of  it    The  model  would  probably  remove  this  difficulty,  but  to  this 
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we  do  not  think  proper  to  resort,  at  it  makes  no  essential  part  of  the 
patent;  a  fact,  the  ignorance  of  which  is  a  source  of  frequent  error. 

19.  For  an  intprovement  in  the  Boilers  of  Steam  Engines; 
Isaiah  Jennings,  city  of  New  York,  December  21. 

(See  specification. ) 

20.  For  an  improvement  in  the  Coffee  or  Spice  Mill;  Amasa 
Sizer,  Cheshire,  New  Haven  county,  Connecticut,  December  22. 

This  mill  is  intended  to  turn  horizontally;  but  it  differs,  materially, 
in  its  construction  from  the  ordinary  horizontal  coffee  mill.  The 
whole  of  it  is  to  be  made  of  cast  iron.  The  lower  piece,  or  bed,  con- 
sists of  a  circular  part  which  is  convex,  or^  conical,  in  the  middle, 
and  is  cast  with  furrows,  or  teeth,  aS  it  forms  one  of  the  erinding 
surfaces.  A  rim  projects  up  round  the  edge  of  this  circular  part, 
leaving  a  groove  between  it  and  the  cutting  surface,  which  groove  is  to 
receive  the  rim  of  the  runner,  which,  with  the  bed,  performs  the  grind- 
ing. The  rim  upon  the  bed  piece  serves  to  retain  the  ground  mate- 
rial, until  it  arrives  at  a  part  where  the  rim  is  removed  to  allow  of  a 
lip,  or  spout,  for  its  delivery.  A  projecting  piece,  or  ear,  attached 
to  one  side  of  the  bed  piece,  and  perforated  with  holes  to  receive 
screws,  admits  of  the  mill  t»eing  firmly  secured  to  a  shelf. 

The  runner  is  a  truncated,  hollow  cone,  adapted  to  the  projectioQ 
vnon  the  bed,  and  has  a  rim  fitting  into  the  groove  before  described. 
This  is  surmounted  by  the  hopper,  which  is  also  a  truncated  cone, 
with  its  larger  end  upwards,  as  usual.  The  hopptfr  and  runner  are 
to  be  fastened  together  b:]r  screws,  and  the  crank,  or  handle,  by  which 
the  mill  is  to  be  turned,  is  cast  on  to,  and  projects  from,  the  upper 
edge  of  the  hopper.  In  grinding  with  this  mill,  the  hopper  and  run- 
ner,  therefore,  revolve  together.  A  suitable  screw  confines  the  run- 
ner upon  the  bed  piece,  allowing  it  to  revolve,  and  having  a  thumb 
screw  under  the  bed  piece,  by  which  it  may  v  tightened  or  regu- 
lated. 

21.  For  an  improvement  in  Stoves;  Powell  Stackbousc»  city  of 
Philadelphia,  December  2i. 

Instead  of  the  usual  construction,  the  oven  part  of  this  stove  is  to 
be  made  cylindrical,  or  oval,  and  to  be  double,  there  being  one  cylin- 
der, or  oval,  within  another,  leaving  a  space  between  tnem  which 
forms  the  fiue  surrounding  the  oven.  After  the  heat  and  smoke  have 
circulated  around  the  oven,  they  escape  by  a  pipe  in  the  usual  way. 

The  patentee  says  that  whilst  different  kinds  of  fuel  may  be  used 
hi  this  stove,  it  is  peculiarly  adapted  to  the  use  of  anthraeite,  as  the 
heat  is  equally  diffused  around  the  whole  oven. 

There  is  no  claim  made,  but  the  whole  description  goes  to  show 
that  the  patent  is  taken  for  the  making  the  space  between  the  oven 
and  its  case  perform  the  office  of  a  flue;  in  this,  however,  there  is  no 
novelty,  as  ovens  have  been,  in  numerous  instances,  so  constructed. 
That  described  at  page  231  is  of  this  description,  and  we  could  refer 
to  many  others  was  it  necessary  so  to  do. 
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22.  For  improved  Bellows;  Luna  Bbhop,  Readsborough,  Ben- 
nington county,  Vermont,  December 

The  blowing  is  to  be  eflfected  bj  vanes  revolving  in  the  manner  of 
those  used  in  wheat  machines,  and  for  other  purposes.  A  circular 
drum  is  to  be  made,  through  which  a  shaft  passes,  carrying  the  blow* 
ing  vanes.  There  are  to  bt  three  channels  formed  by  suitable  parti* 
tions  surrounding  the  vanes,  and  all  leading  to  one  air  chest,  from 
which  a  nozzle  is  to  proceed  to  the  fire.  The  circular  drum  is  opea 
aroond  the  revolving  shaft  to  admit  the  requisite  air.  The  patentee 
anticipates  that  the  air  will  be  forced  through  the  nozzle  of  this  bel- 
lows in  a  very  condensed  state;  in  this  anticipation,  however,  we  ap- 
prehend that  he  will  be  disappointed,  for  if  much  condensed,  the 
very  openingii  at  which  it  is  admitted  would  serve  as  vents  for  its 
escape. 


23.  For  an  improvement  in  the  Cocoa  Nut  Cutter;  Daniel 
Fitzgerald,  city  of  New  York,  December  22. 

A  wheel  about  an  inch  thick,  and  fifteen  inches  in  diameter,  is  to 
be  fixed  to  torn  upon  an  axis  like  a  grindstone ;  on  one  side  of  the 
wheel,  from  four  to  six  irons  are  to  be  placed  like  those  of  a  spoke 
shave,  and  there  are  to  be  perforations  behind  each  of  them  through 
the  wheel  like  the  throat  of  a  plane.  A  standard,  or  rest,  rises  from 
the  base  of  the  machine,  and  stands  within  an  eighth  of  an  inch  of  the 
cutter,  and  upon  this  the'  nut  is  to  rest  whilst  it  is  being  cut.  Rows 
of  points  are  also  fixed  upon  the  wheel  near  each  of  the  cutters,  and 
are  made  sharp  to  cut  the  cocoa  nut.  The  claim  is  to  **  the  knives 
and  cutters  on  the  wheel.*'  lYe  do  not  know  in  what  way  this  ope- 
ration has  been  heretofore  performed,  but  are  certain  that  there  are 
machines  in  use  for  comminuting  other  articles  very  similar  to  that 
now  described,  and  applicable  to  the  same  purpose. 


24.  For  a  Quilting  JPrame;  Brook  W.  Sower,  Leesbuii;, 
Louden  county,  Virginia,  December  23. 

This  quilting  frame  is  essentially  the  well  known  tambouring  frame 
enlarged,  and  placed  upon  legs.  There  are  to  be  two  rollers,  one  on 
each  side  of  the  frame,  turning  on  gttdg;eon8,  and  furnished  with  rag 
wheels  and  palls  at  their  ends.  A  strip  of  list,  or  webbing,  is  fixed 
upon  each  roller,  for  the  purpose  of  attaching  the  quilt. — A  modifica- 
tion is  proposed,  which  renders  the  rag  wheels  unnecessary*  Holes 
are  to  be  made  around  the  ends  of  the  rollers  to  receive  pms,  which 
resting  against  the  frame,  or  other  stop,  will  serve  to  secure  them  in 
their  places. 

We  presume  that  the  tambouring  frames  with  their  rag  wheels  and 
palls  may  still  be  used  with  iropunitv,  but  should  the  workman  mis- 
take the  dimensions  given,  and  make  them  large  enough  for  a  bed 
qnil^  its  use  is  fore  (or  rather  hind)  stalled,  bj  this  patent,  the  in- 
veotioD  consisting  in  <<  the  before  described  quilting  frame,  and  the 
last  described  modification  of  the  same." 
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25.  For  a  fVashing  Machine;  David  Watson,  Fayette,  Ken- 
nebeck  county,  Maine,  December  23. 

A  box  or  trough,  has  rollers  fixed  upon  the  bottom  of  it,  extending 
across  it,  and  formiDg,  longitudinally,  a  segment  of  a  circle.  A  vi- 
bratinff  frame,  furnished  with  similar  rollers  at  its  lower  end,  is  to  be 
passed  backward  and  forward  orer  the  clothes  to  be  washed.  So  far 
this  machine  exhibits  all  the  features  by  which  a  very  numerous  fa- 
mily is  designated  $  but,  in  general,  the  gudgeons  of  the  vibrating  frame 
have  resteaupon  spiral  or  other  springs,  admitting  of  its  adaptation 
to  the  thickness  of  the  clothes ;  in  the  present  instance,  the  genius  of 
invention  has  suggested  »  substitute  for  these  springs,  by  putting  pul- 
leys on  the  upper  ends  of  the  standards  which  support  the  vibratine 
frame,  allowing  cords  attached  to  the  frame  to  pass  over  these,  witn 
weights  on  the  ends  of  the  cords  which  shall  be  a  counterpoise  to  it. 
The  patentee  says,  *<What  I  particularly  claim,  and  for  which 
I  ask  an  exclusive  right,  as  my  mode  of  suspending  the  rollers,  is 
that  above  specified.''  We  take  the  liberty  of  suggesting  to  the 
next  improver  of  the  washing  machine,  that  a  weighted  lever,  or,  if 
he  prefers  it,  two  weighted  levers,  may  be  made  to  answer  the  same 
puipose  as  that  which  is  to  be  eflfected  by  pulleys  and  ropes. 


26.  For  a  machine  for  Netting  Pine  ^pple  Cheeses;  William 
Starr,  Norway,  Herkimer  comity,  New  York,  December  27. 

The  cheese  after  being  taken  from  the  moat,  or  mould,  is  to  be  put 
into  a  net  of  suitable  structure.  The  lower  part  of  the  net  is  to  be 
fastened  to  an  iron,  or  other  strong  bar,  fixed  across'a  frame;  the  up- 
per end  is  to  he  fastened  to  another  bar,  which  may  then  be  raised 
until  the  twine  of  the  netting  properly  indents  the  surface  of  the 
cheese;  the  ends  of  the  bar  are  then  to  be  slipped  over  pins  which 
project  from  the  frame,  and  it  is  retained  in  its  place.  The  patentee 
says  that  ^^  the  cheese  can  be  netted  in  this  way  with  greater  ease 
and  expedition  than  by  any  other  heretofore  in  use." 

A  patent  was  taken  some  time  since  for  preparing;  the  moulds  of 
such  cheeses  so  as  to  eive  the  impression  witnout  netting;  the  pattern 
being  carved  or  cast  within  the  mould. 

27.  For  an  improvement  in  Steam  Boilers;  Philo  M.  Hackley, 
Herkimer,  Herkimer  county.  New  York,  December  27. 

The  steam  engine  boiler  which  is  the  subject  of  this  patent  is  to 
be  formed  of  several  vertical,  concentric,  double  cylinders,  closed  at 
both  ends ;  each  of  them  is  to  be  kept  filled  with  water,  and  they  are 
to  be  connected  together  by  proper  tubes;  they  are,  generally,  to  be 
placed  vertically  upon  the  bars  of  the  fire  place;  the  heat  and  flame 
are  to  pass  up  m  the  spaces  between  these  cylinders,  and,  conse- 
quently all  of  them  but  the  exterior  cylinder,  exposed  to  its  action  on 
both  sides.  A  metallic  dome,  somewhat  convex  upwards,  covers  the 
whole  of  the  interior  boilers,  and  is  fastened  to  the  edge  of  the  inner 
plate  of  the  exterior  boiler.  Above  the  first  dome  there  is  a  second 
which  is  hemispherical ;  this  is  attached  to  the  outer  plate  of  the  ex- 
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tenor  boiler,  and  forms  the  top,  or  cap,  of  the  whole.  The  water  is 
to  rise  to  a  considerable  height  in  the  space  between  these  two  domes ; 
this  water  communicates  treelj  with  that  in  the  outer  boiler,  and 
this  in  its  turn  being  connected  with  all  the  others,  by  water  wajs, 
the  whole  is  to  be  considered  as  forming  one  boiler.  It  is  proposed 
also  to  make  the  bars  of  the  grate  hollow,  so  as  to  be  filled  witn  wa- 
ter, and  to  connect  them  with  the  cylinders. 

The  foregoing  is  a  mere  outline  of  the  general  plan,  it  not  being 
necessary  here  to  notice  the  supply  pipes,  water  and  steam  cocks, 
and  other  usual  appendages  to  steam  boilers,  or  to  particularize  the 
auxiliary  contrivances  which  are  described  by  the  patentee;  it  is  ne- 
cessary, however,  to  the  understanding  of  the  claim,  to  state  that  it  is 
proposed  to  cause  the  heat  and  flame  to  ascend  spirally  between  the 
boilers,  by  means  of  a  screw-like  partition  running  up  between  them, 
which  tends  to  support  them,  and  likewise  to  preserve  them  in  their 
concentric  positions. 

The  claim  is  to  the  combination,  in  one  boiler,  of  two  or  more  cy- 
lindrical boilers,  all  united  by  tubes,  or  connected  by  one  common 
cap;  the  resting  of  the  inner  cylinders  upon  hollow  supporters,  and 
the  employment  of  water  tube  fire  erates,  connected  with  the  boilers. 

It  appears  to  us  that  the  above  claims  are  too  general,  as  concen- 
tric cylindrical  boilers  are  not  in  themselves  new,  nor  is  it  new  to 
construct  the  gn^tine  of  furnaces  hollow,  and  connect  them  with  the 
boiler ;  we  apprehend,  therefore,  that  the  claim  should  have  been  con- 
fined to  the  particular  arrangement  adapted  by  the  patentee. 

Independently  of  the  question  of  originality,  that  of  utility  presents 
itself  as  one  of  great  importance,  and  from  reasoning,  as  well  as  ex- 
perience,' we  are  led  to  the  conclusion  that  boilers,  bars,  and  tubes, 
constructed  and  connected  like  those  described,  will  frequently  fail 
in  performing  the  duty  assigned  to  them.  The  steam  generated  in 
bars  and  tubes  will  often  exclude  the  water,  and  then  the  action  of 
the  fire  will  destroy  them;  this  has  frequently  happened,  and  we  do 
not  perceive  any  thing  in  the  present  arrangement  to  secure  this  ap- 
paratus against  the  same  fate. 

28.  For  an  improvement  in  the  Caulking  of  Ships  or  other 
Vessels;  Nicholas  W.  Chevalier,  city  of  Baltunore,  December  27. 

In  the  common  mode  of  caulking,  the  seam  between  the  planks  is 
wedge-shaped,  in  consequence  of  which  the  caulking  is  apt  to  start, 
from  the  working  of  the  vessel ;  to  prevent  this  the  patentee  makes 
a  groove,  or  hollow,  on  the  edge  of  each  plank ;  this  is  filled  up  by 
the  caulkins,  which  thus  forms  a  tongue,  retaining  it  in  its  place.  Tlie 
claim  is  to  the  forming  of  this  groove. 

29.  For  an  improvement  in  the  Plough;  John  Deats,  Roxbui^h, 
Warren  county,  New  Jersey,  December  28. 

This  is  to  be  a  cast  iron  plough,  consisting  of  several  parts  put  to- 
gether in  a  manner  particularly  described  in  the  specification^  We 
shall  not  attempt  any  description,  but  merely  give  the  claim  of  the  pa- 
tentee, which  is  to  •^the  before  described  improvements  in  the  mould 
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botrd ;  the  nain  laod  side ;  the  bottom  lend  aide ;  the  cutter ;  the  pro- 
jection*  or  ear,  on  the  share,  and  space  in  the  same  at  the  heel;  the 
plate  of  iron  under  the  share ;  and  the  dovetailed  piece  of  cast  iroD 
in  the  end  of  the  beam." 


80.  For  a  Machine  for  Sawing  Furrow  Boards;  Nathao  EL 
Dearborn,  Conway,  Straffi>rd  county,  New  Hampshire,  Decem- 
ber 28. 

The  term  furrow  boards  is  new  to  us,  and  we  are  not  able  to  learn 
from  the  specification  the  use  to  which  they  are  to  be  applied ;  we 
perceive,  however,  that  the  v  are  to  be  sawed  winding,  and  that  very 
considerably.  There  is  to  be  a  carriage,  a  saw  frame,  and  a  pitman, 
made  In  the  usual  manner,  but  the  saw  is  to  have  a  twist  in  the  frame 
to  correspond  with  the  winding  cut  to  be  given  to  the  log.  The  ma- 
chinery by  which  this  winding  motion  is  given  to  the  log  is  so  con- 
structed as  to  cause  it  to  turn  upon  pivots  as  the  carriage  proceeds. 
This  machinery  IS  but  imperfectly  represented  in  the  drawing,  which 
Is  without  written  references;  if  well  drawn,  however,  it  is  too  com- 
plex to  be  made  plain  by  verlMil  description  alone.  There  is  no  claim, 
the  general  arrangement  of  the  machine  being  considered  as  new. 

31.  For  machinery  for  Propelling  MUls^  Vessels^  darriages, 
and  other  machinery,  by  manual  labour ;  Joseph  G.  Aldebert, 
Parish  of  St.  Landry,  Louisiana,  December  28. 

Whenever  we  meet  with  machinery  for  propelling  machinery,  we 
are  instantaneously  prepared  to  repel  that  mvasion  of  the  laws  of  na- 
ture of  which  such  contrivances  are  almost  uniformly  the  precur- 
sors. The  idea  of  putting  a  man  at  one  end  of  a  machine,  and  placing 
between  him  and  the  other  end  a  combination  of  wheels,  pinions,  and 
levers,  which  shall  enable  him  to  communicate  the  power  of  an  ele- 
phant at  the  end  of  the  train,  is  one  which  we  have  never  had  occa- 
sion to  repudiate,  because  we  never  consorted  with  it,  having  in  our 
first  lessons  in  natural  philosophy  learnt  its  absurdity.  So  much  for 
our  proem,  and  now  for  the  conclusion  of  the  specification  before  us, 
in  whiqh  we  are  told  that  ^  the  lever  or  levers  being  worked  up  and 
down  by  the  hand,  or  otherwise,  push  round  the  ratchet  wheels  by 
means  of  the  rods  from  the  levers  to  the  projections,  or  arms,  on  the 
small  wheels;  the  palls  fall  into  the  notches  and  connect  the  small 
with  the  large  wheels,  and  thus  force  them  round  with  them.  One 
of  these  wheels  works  into  the  pinion,  which  gives  motion  to  one  of 
the  fly  wheels,  the  other  being  moved  by  the  levers  and  bridles.  The 
motion  thus  generated  can  be  communicated,  by  proper  gearing,  to 
mills  or  any  kind  of  machinery ." 

Those  who  have  gone  no  farther  on  the  road  of  mechanical  inquiry 
than  over  ihtpona  assinorum,  will  not  need  a  more  extended  account 
of  the  means  and  ends  of  the  patented  machinery  indicated  by  the 
foregoing  article,  to  allay  all  farther  curiosity  respecting  it;  with 
those  who  have  not  yet  set  out  on  the  journey,  or  who  have  mistaken 
the  road,  we  have  not,  at  present,  time  to  hold  a  long  talk,  and  a 
short  one  would  assuredly  be  waste  of  words. 


Digitized  by 


Googk 


American  Patents  for  hecemher^with  Remarks,      401 

82.  For  an  improvement  in  Making  Ropes^  Cords^  Cables^  Tow 
LineSj  and  Cordage  in  general;  Aaron  Ball»  Caroline,  Tomp- 
kins county,  New  York,  December  29. 

The  patentee  of  this  improved  rope  has  gone  upon  the  correct  prin- 
ciple that  some  of  the  metals  are  stronger  than  hemp,  bat  we  appre- 
h^d  that  in  this  instance  he  has  failed  in  the  attempt  to  apply  the 
principle,  or  fact,  to  a  useful  purpose.  He,  however,  is  so  brief  in  the 
description  of  his  invention,  that  we  can  eive  the  whole  to  our  readers 
and  sttii  occupy  but  little  space.  Threads  sufficient  to  form  a  strand 
are  to  be  taken,  and  in  forming  it  wire  is  to  be  laid  in  the  centre  of 
it  so  as  to  form  the  heart.  After  the  several  strands  are  thus  prepared, 
they  are  to  be  laid  together  in  the  usual  way. 

We  are  not  told  what  kind  of  wire  should  be  employed,  and  are  at 
a  loss  to  say  what  will  answer  the  purpose.  Iron  will  rust,  gold  will 
be  too  dear,  and  most  of  the  metals  having  but  little  tenacity,  must 
be  counted  out.  Even  copper,  the  most  promising  of  the  family, will 
break  by  repeated  bendings,  and  will  not  yield  luce  the  more  elastic 
parts  4Df  the  strand.  We  are  really  apprehensive  that  if  any  advan- 
tage be  derived  from  this  patent  it  will  be  confined  to  the  wire 
drawer,  and  that  the  consequent  increase  of  his  business  will  be' of 
but  short  duration. 


33.  For  an  improvement  in  the  Skate,  and  the  mode  of  manu- 
facturing the  same;  William  Whitaker,  city  of  Troy,  Rensellaer 
county.  New  York,  December  30. 

The  claim  of  the  patentee  will  at  once  indicate  the  nature  and 
merits  of  the  invention,  it  is  as  follows ; 

^<  What  I  claim  as  new,  and  as  my  own  invention,  or  discovery,  in 
the  above  described  skate,  manafactnre,  or  improvement,  and  for  the 
use  of  which  I  ask  an  exclusive  privilege,  is  the  application,  or  use,  of 
caat  iron,  or  other  metal,  either  separate  or  mist,  (which  may  be  cast,} 
in  produciog,  or  forming,  by  the  operation  of  cutting  the  said  meUl^ 
or  metals,  entire  skates,  (excepting  straps  or  strings,)  each  in  one 
piece,  without  wood,  joint  or  screw^  pin  or  rivet,  and  so  coostnicting 
the  same  as  to  combine  in  a  sufllcient  degree,  lightness,  permaaeocei 
and  strength." 

The  only  objection  to  these  skates,  which  we  perceive,  is,  that  be- 
ing made  wholly  of  a  good  conductor  of  beat,  they  will  be  mnch  colder 
to  the  feet  than  those  mounted  in  wood.  We  have  no  experience  in  the 
business  ourselves,  but  have  heard  this  complaint  respecting  skates 
mounted  with  sheet  iron.  Every  horseman  knows  the  diflference  in 
cold  weather  between  keeping  his  feet  in,  and  disengaging  them  from, 
the  stirrup.  With  the  exception  of  the  circumstance  mentioned,  we 
apprehend  that  this  skate  is,  in  all  points,  a  real  improvement. 

Vol.  IX.*-No.  6.— June,  18S£.  51 


Digitized  by 


Googk 


402 


Speoifioations  of  Amerioah  Patents. 

Spedfieaiion  of  a  paierUfor  an  improvement  in  the  Boilers  of  Steam 
Engines.  Chanted  to  Isaiah  Jeniangs,  dty  of  New  York^  De- 
cember^ i831. 

To  all  whom  it  may  concern  be  it  known,  that  !» Isaiah  Jennings, 
of  the  citj  of  New  York,  have  invented  an  improved  mode  of  con- 
structing boilers  for  steam  engines,  which  improvement  is  particu- 
larly applicable  to  the  boiler  heretofore  patented  by  me,  but  is  also 
applicable  to  boilers  of  other  constructions.  The  Allowing  is  a  full 
and  exact  description  of  the  boiler  as  now  constructed  by  me;  not 
intending,  however,  to  confine  myself  to  any  specific  form  or  dimen- 
sions, but  only  to  render  manifest  the  principle  upon  which  I  pro- 
ceed. 

.  I  usually  construct  my  boiler  with  the  exterior  form  of  a  cylinder 
standing  vertically.  This  cylinder  may  be  about  twelve  ieti  lon^, 
and  three  feet  two  inches  in  diameter*  The  interior  of  this  boiler  is 
in  the  form  of  a  truncated  cone,  which  will  have  the  same  length 
with  the  cylinder,  and  may  be  about  two  feet  ten  inches  in  diameter 
at  the  bottom,  and  ten  incnes  at  the  top.  A  second  conical  part  is 
also  provided,  of  the  same  length  with  the  former,  but  two  inches 
larger  in  diameter  throughout.  These  three  parts  are  to  l»e  firmly 
connected  together,  both  at  top  and  at  bottom,  and  between  them  is 
the  reservoir  for  Water  and  steam,  and  within  them  the*  fire  and  heat- 
ed air  passes.  The  top  of  the  boiler,  to  which  the  cylinder  and  cones 
are  secured,  is  perforated  in  the  middle  for  a  flue,  and  has  the  requi- 
site openings  for  a  steam  pipe,  valves,  &c. 

The  larger  cone  is  to  be  perforated  with  rows  of  holes  at  top  and 
at  bottom,  to  open  a  free  communication  for  water  and  for  steam  be- 
tween the  exterior  and  interior  spaces  formed  by  the  cones  and  cy- 
linder. At  the  top,  these  holes  may  amount  to  a,  dozen,  and  half 
that  number  will  suflice  at  the  bottom.  The  row  at  top  maybe 
within  an  inch  of  that  end,  but  those  near  the  bottom  had  better  be 
six  inches  from  the  lower  end.  I  make  them  usually  about  one-eighth 
of  an  inch  in  diameter,  and  to  preserve  them  from  corrosion,  and  fur- 
ring up,  I  usually  bush  them  with  gold,  or  platinum. 

Besides  the  three  parts  above  described,  I  cause  a  truncated  cone 
of  sheet  metal  to  descend  from  the  top  of  the  boiler  to  the  depth 
therein  of  about  three  feet;  allowing  about  the  same  space  between  it 
and  the  larger  cone  as  that  between  the  two  tones.  By  means  of 
this,  the  steam  which  passes  through  the  upper  holes  from  the  inte- 
rior to  the  exterior  space,  is  conducted  down  towards  the  surface  of 
the  water,  which  stands  in  the  boiler  at  about  two-thirds  of  its  height 

Should  a  boiler  of  this  description  burst,  the  rent  will  always  take 
place  in  the  interior,  or  smaller  cone,  which  is  exposed  to  the  fire, 
and  no  where  else.  When  such  a  rent  does  take  place,  no  more  wa- 
ter or  steam  can  be  suddenly  discharged  than  that  which  is  contained 
within  the  inner  space,  which  upon  fair  and  repeated  trial  has  n6t 
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been  prodactive  of  the  slightest  personal  injarj.  The  smallness  of 
the  holes  estaUishins;  a  communication  between  the  two  chambers 
preventing  anj  rapid  discharge  of  the  great  bod  j  of  water. 

What  iclaim  as  new  in  the  present  arraagement,  is  the  combining 
together  of  the  three  metallic  vessels,  so  as  to  form  two  interior 
npaces,  or  chambers,  for  water  and  for  steam,  and*  the  establishing  a 
commanication  between  these  spaces,  in  the  manner,  and  for  the  pur- 
poees  herein  described:  intending  to  apply  the  same  principle  to  sach 
boilers  now  in  ose  as  will  admit  thereof,  although  thej  may  differ 
greatlj  in  form  from  that  described. 

I  also  claim  as  new,  and  as  my  invention,  the  bushing  of  the  holes 
with  metals  not  liable  to  corrosion. 

Isaiah  JsinfiNos. 
JmningB^  Boiler* 

A,  cylinder. 

C3D  B  Jl       I — ht-Sh^      B,  head. 


C,  opening  foi*  flue. 

D,  inner  truncated  cone. 

E,  larger  truncated  cone. 

F,  short  truncated  cone. 

The  dots  on  the  larger  trun- 
cated cone,  at  top,  snow  the 
steam  holes,  at  bottom,  the  wa- 
ter holes. 

G,  height  of  water. 


ENGLISH  PATENTS. 


^eeifieaiion  of  the  patent  granted  to  Jaoob  Perkins,  of  Fleet  etreet, 
in  the  city  of  London^  Engineer j  for  improvements  in  generating 
Steam.     Dated  JtdyZ^  1831. 

To  all  to  whom  these  presents  shall  come,  &c.  &c.  Now  knowye^ 
that  in  compliance  with  the  said  proviso,  I,  the  said  Jacob  Perkins, 
do  hereby  declare  the  nature  of  my  said  inventioiv  and  the  manner 
in  which  the  same  is  to  be  performed,  are  particularly  described  and 
ascertained  in  and  by  the  following  description  thereof,  reference 
being  had  to  the  drawings  hereunto  annexec^  and  to  the  figures  and 
letters  marked  thereon,  (that  is  to  say): — 

My  invention  is  that  of  a  new  method  or  methods  of  producing  a 
rapid  generation  of  steam,  and  consists  in  an  apparatus  that  may  be 
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coBstnicted  witk,  or  superadded,  to  the  steftm  boiler  or  gefaerater  •f 
ete&ra;  this  apparatus  may  be  considered  as  a  lioiikg  to  the  internal 
surface  of  the  boiler  or  generator,  adnritttng  the  water  to  circulate 
between  the  two,  bj  passages  that  are  l^ft  open  at  the  lower  aad  up- 
per parts  of  the  lining,  wherebj  the  heat  given  off  from  the  inner  our- 
lace  of  the  boilep,  will  be  rapidly  carried  up  to  the  surface  of  the 
water,  and  given  off  with  the  steam,  and  such  boilers  may  havo  a 
hisher  degree  of  heat  applied  thereto  without  injuring  the  metal* 

This  invention  may  be  more  fully  understood  and  carried  into 
effect  by  the  drawings  hereunto  annexed,  which  reprenent  the  appa- 
ratus as  applied  to  three  dkscriptions  of  steam  boilers,  bj  way  of  ex- 
ample; ana  I  would  observe  that  in  each  of  these  drawings,  and  the 
figures  there  shown,  the  same  letters  refer  to  similar  parts. 

Fig.  1. 
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Description  of  the  Drawing. 
No*  1,  Fig.  1,  represents  the  apparatus  applied  to  a  boiler  con- 
structed with  a  number  of  tubes  or  compartments,  descending  from 
the  main  body,  s^  as  to  come  each  into  contact  with  the  fire  in  the 
furnace,  and  thereby  presenting  a  more  considerable  surface  to  the 
heat,  as  will  be  evident  by  inspecting  this  drawing.  These  tubes 
are  denoted  by  the  letter  a  respectively;  the  letter  e  represents  in- 
ternal tubes  to  the  tube  a,  open  at  bottom  and  also  at  top;  and 
these  are  the  linings  which  constitute  the  invention  or  improvements. 
The  inner  tubes  c  rest  on  the  inner  area  of  the  bottom  of  the  tubes 
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or  eon^rtmeDts  a,  on  the  legs  or  supports  d,  wbicfa  keep  the  inner 
tuhes  or  linings  c  in  their  proper  places,  and  leave  a  space  all  arovnd 
M  well  as  at  the  bottom^  to  produoe  the  circulation  more  fullj  de- 
aoribed  hereafter. 

Thiaboiler  is  formed  of  two  separate  parts,  e  and  f.  No.  1,  repre- 
«^tB4a  cross  section  of  the  boiler,  g  being  a  steam  pipe  which  con- 
nects the  upper  parts  of  the  two,  and  is  for  the  purpose  of  equalizing 
the  steam  therein;  k  is  another  pipe  which  connects  the  water,  and 
keeps  it  on  an  equal  level  in  the  two;  t,  the  water  supply  pipe;  j,  tlie 
steam  pipe  leading  to  the  eneine. 

No.  S,  Fig.  1,  is  the  plan  of  the  bottom  of  one  of  the  parts  or  bstlers 
€  and/i  showing  the  position  of  the  tubes  a  and  r.  With  respect  to  the 
other  necessary  parts  of  the  boiler,  which  are  known  to  ererj  person 
acquainted  with  this  sort  of  machinery;  it  is  not  deemed  necessary  to 
enumerate  them,  as  they  are  not  essential  to  exfilain  the  invention. 

On  lighting  |he  fire  in  the  furnace,  the  heat  will  strike  against  the 
outer  surfaces  of  the  tubes  a,  and  thus  give  off  heat  to  the  water 
which  is  in  contact  with  the  metal,  and  such  heated  water  will  rise 
to  the  surface,  and  give  off  so  much  of  it  as  is  converted  into  steam, 
whilst  the  Inner  column  of  water  contained  in  the  tubes  c  wilt  des- 
cend, and  continue  to  fill  up  the  space  of  that  part  which  has  become 
heated,  and  is  rising  to  the  surface;  and  thus  will  a  very  rapid  cip- 
culation  of  the  water  take  place  in  each  of  the  tubes  a,  causea  by  the 
tubes  or  linings  c,  and  by  such  rapid  circulation,  however  great,  the 
degrees  of  heat  applied  to  the  outer  area  of  the  tubes  a,  the.  rapid  clr- 
cnlation  will  carry  up  the  same,  and  give  it  off  at  the  surface  with 
the  steam,  and  thus  at  all  times  keep  the  tubes  a  at  a  temperature 
which  will  not  injure  the  metal,  which  would  be  the  case  were  the 
inner  tubes  or  linings  c  not  used. 

Itg.2. 


No.  1,  Fig.  2,  represents  the  section  of  a  cylindrical  steam  boiler, 
such  as  is  usually  employed  for  high  pressure  engines;  and  No.  2  is 
a  section  of  what  is  termed  a  wagon  boiler,  such  as  is  used  for  low 
pressure  engines.  In  each  of  these  two  figures  I  have  not  thought 
It  necessary  to  show  the  construction  of  those  boilers,  more  particn- 
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larlr^  thej  being  well  understood,  and  in  verj  ^neral  pBe,  Ae  enly 
diTOrence  being  the  addition  of  the  linings  c,  which  are  curved  {lateB 
running  from  end  to  end  of  the  interior  surface  of  the  boilen,  \mt 
kept  apart  from  each  other  at  the  bottom,  to  admit  the  pawate>of 
the  water  between  them,  and  kept  open  and  apart  from  the^iierat 
the  top  for  the  same  purpose,  such  pivtes  being  kept  to  the  poaidons 
shown  in  the  drawing  bj  means  of  short  rods,  which  are  rivetted  or 
otherwise  affixed  to  the  sides  of  the  boiler,  and  also  to  the  linings  c 
The  linings  c  are  for  the  purpose  of  obtaining  a  rapid  circulation  of 
the  water,  as  described  with  respect  to  No.  1. 

In  Nos*  1  and  2,  Fig.  2,  it  will  be  seen  that  I  usie  two  separate 
fire  places  or  furnaces,  the  object  of  which  is,  that  the  partition 
of  bnckwork  which  runs  the  whole  length  under  the  boiler,  should 
prevent  the  fire  acting  under  that  part  of  the  boiler,  bj  which 
means  the  water  over  such  brick- work  always  contains  less  caloric 
than  that  which  is  directly  acted  upon  bj  the  fire;  aiyl  bj  the  action 
caused  by  the  partitions  or  linings  e,  a  rapid  circulation  will  be  pro- 
duced, which  will  take  up  the  heat  more  quickly  from  the  inner  sur- 
face of  the  boiler,  and  give  it  off  with  the  steam. 

Having  now  describedthe  nature  of  my  invention,  and  having  shown 
my  improvements  as  applied  to  three  descriptions  of  steam  boilers, 
it  will  be  evident  froAn  the  nature  of  the  invention,  that  the  shapes  of 
the  boilers  may  be  varied  without  departing  from  my  invention,  which 
I  hereby  declare  to  consist  in  applying  the  linings,  c,  by  any  appara- 
tus, upon  the  principles  and  by  tne  methods  above  described,  tor  the 
purpose  of  obtaining  a  rapid  circulation  of  the  water  in  steam  boilers 
or  ^nerators,  and  thus  causing  the  water  to  take  up  the  heat  from 
the  inner  surface  of  such  steam  boilers  or  generators,  and  thereby 
producing  a  rapid  generation  of  steam,  with  less  injury  to  the  metal 
or  material  of  the  boiler,  as  above  described. 

In  witness  whereof,  &c.  [/?^.  Pat.  Inv 


7b  Akdrsw  Urb,  county  of  Middlesex,  Doctor  of  Medidne^for  his 
having  invented  an  apparatus  for  regtdating  temperature  in  va- 
porizationf  distillation,  and  otlier  processes.  Sealed  QOth  October, 
IHSU 

This  invention  is  founded  upon  the  principle  of  the  compensation 
balances  applied  to  chronometers,  which  are  constructed  of  two  or 
more  long  slips,  or  thin  bars  of  difierent  kinds  of  metal,  connected 
together  by  nvets  or  solder;  the  several  metals  having  different  ex- 
pansive properties  under  similar  temperatures;  and,  consequently, 
by  expanding  when  in  connexibn,  bend  or  warp  the  compound  bar 
out  or  its  original  form  or  figure.  The  apparatus  is  called  a  Ther- 
mostat. 

^  The  principle  admits  of  being  variously  modified  in  its  construc- 
tion, and  may  be  applied  in  many  different  situations,  where  a  vary- 
ing temperature  can  act  upon  it,  for  the  purpose  of  becoming  a  self- 
moving  agent.    The  intention  of  the  patentee  is  to  adapt  this  con- 
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IrivAiMae  to  distilliug  apparatus  partiealarlj,  in  order  that  bj  its  ex- 
pansioii}  or  coDtraction,  it  may  open  or  close  a  water  cock$  and 
tbcrebj  admit  such  a  regulated  current  of  the  cooling  fluid  as  shall 
at#l&  times  keep  the  materials  under  operation  at  a  uniform  tempera- 
ture. "Xbe  same  contrivances  are  also  applicable  to  resulating  tem- 
peratufre  in  stoves  aAd  heating  apparatus  of  various  kinds. 

The  construction  of  the  proposed  apparatus  admits  of  almost  as 
many  varieties  as  its  adaptation;  the  patentee  has  exhibited  several, 
merely  as  illustrations. 


8 


^.  i 


'"'55S?! 


2^.2' 


Fig«  ly  shows  one  mode  of  applying  the  contrivance;  a,  is  a  bar, 
composed  of  two  thicknesses  ot  metal,  brass,  and  steel,  united,  and 
made  fast  at  the  end  b  to  the  place  where  it  is  to  be  used,  which  may 
be  called  its  fulcrum.  At  the  reverse  end,  c,  a  link  connects  the  bar 
to  a  lever  d,  which  by  the  rod  e,  raises  and  depresses  a  sliding  door 
or  damper/. 

When  heat  is  applied  to  the  compound  bar  a,  it  elongates,  and 
that  metal,  which  expands  most  under  a  given  temperature,  being 
uppermost,  causes  the  bar  to  bend  down,  as  shown  by  dots,  and  by 
that  means  to  raise  the  door.  If  placed  within  a  boiler,  the  same 
might  open  a  cock  or  valve,  and  on  the  temperature  being  lowered, 
it  woula  rise  and  close  the  cock  or  valve. 

Fig.  2,  is  another  modification  of  the  contrivance,  consisting  of 
several  pairs  of  compound  metallic  bows,  a  a  a^  connected  together, 
the  lower  one  of  which  is  fixed  by  an  adjustable  screw  to  the  bottom 
of  the  box  6,  and  the  upper  one  to  a  sliding  rod  c  The  outer  parts 
of  these  bows  being  composed  of  metallic  bars,  which  are  more  rea- 
dily susceptible  of  expansion  by  heat  than  the  inner  parts.  On  the 
temperature  of  the  surrounding  medium  becoming  increased,  the 
bows  rise  upon  the  central  pin  d^  and  in  so  doing  lift  the  rod  c,  which 
having  a  rack,  e,  at  its  end,  turns  the  circular  piece,/,  upon  its  cen- 
tre, and  thereby  opens  a  ventilator,  or  turns  any  other  apparatus,  by 
which  a  cool  current  may  be  admitted.  When  the  temperature  of 
the  surrounding  medium  becomes  lowered,  of  course  the  bows  flat- 
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ten,  and  come  closer  tDfi^ether,  drawiag  down  the  rod  e^  ami  denng* 
the  veatiUtor« 

Fig.  Sy  shews  the  thermostat  in  a  circular  fomiy  that  is,  a  hoop9*# 
«,  ceoslmctod  bj  aniting  two  thin  slifis  of  dissimilar  metals..  At  th» 
open  parts  of  the  hoop  two  levers,  e  e,  are  attached  by  joiikts,  aa^ 
which  levera  are  connected  together,  and  to  a  Ading  red,  (2,«t  tha 
joints. 

If  this  hoop,  a  ay  be  fixed  at  the  part  /  in  a  vessel,  the  TarjFing 
temperatures  of  which  are  required  to  be  known,  the  difterent  de« 
ffrees  of  heat  will  cause  the  hoop  to  expand  and  contract,  and  in  so 
doing  to  move  the  arm  g,  upon  its  fulcrum  A,  which  will  cause  the 
cock  h  to  open  or  close  the  watar  way  of  the  pipe  t,  leading  from  a 
cistern  k^  and  by  that  means  to  increase  or  diminish  the  flow  of  the 
cold  water  from  the  cistern,  according  as  the  heat  of  the  fluid  in 
which  the  thermostat  is  immersed  maj  require  it*  There  is  a  gradu- 
ated arc,  /,  proposed  as  a  thermometrical  scale,  to  exhibit  the  tem- 
perature which  is  pointed  out  by  the  end  of  the  arm  g. 

Fig.  4,  is  another  modification  of  the  contrivance,  designed  to  be 
placed  within  a  chimney  or  flue,  for  the  purpose  of  openiug  a  damper 
when  the  heat  becomes  too  great;  a  and  6  are  each  a  compound  bar, 
composed  of  two  dissimilar  metals.  These  bars  are  fixed  in  pendant 
positions  at  their  upper  parts,  to  a  stationary  bar  in  the  chimney,  and 
when  the  heat  of  the  flue  causes  the  compound  bars  to  expand,  they 
wilt  so  move  the  levers  at  c,  as  to  open  the  damper  and  aamit  a  cur- 
rent of  air  to  cool  the  parts  within.  This  arrangement  is  called  a 
pyrostat. 

It  must  be  repeated,  that  these  are  only  illustrations  of  several 
constructions  and  modes  of  adapting  the  principle,  but  die  patentee 
elakks  generally  the  adaptation  of  combined  bars  of  metal,  whose 
properties  render  their  opposite  surfaces  susceptible  of  different  de- 
grees of  expansibility,  under  any  given  temperature,  for  the  porpose 
of  moving  levers,  or  otherwise  operating  to  open  or  close  valves^ 
eocks,  or  registers,  for  regnlatiog  tiie  temperatures  of  fluids,  or  airs, 
for  f efrigecating  or  ventilating.  [LantL  Jmtr. 


n  WiLLuv  Mank,  county  of  /Slurry,  gtnUemath  Jor  hi»  having  di^ 
covered,  or  found  out,  that  by  the  application  of  compressed  air, 
power  and  rAotion  can  be  communicated  to  fixed  machineryy  and  to 
carriages f  and  other  ioeo$motivs  maehinee,  and  to  ships,  vesselsi,  and 
other  floating  bodies.    Seeded  let  June,  1839. 

From  a  perusal  of  the  above  curious  title,  it  would  appear  that  the 
patentee  had  no  knowledge  of  the  application  of  compressed  air  in 
the  air  ^uo,  or  of  its  adaptation  in  a  thousand  other  ways,  to  obtaia 
mechanical  power;  but  even  if  it  had  not  been  known  before,  his  hav- 
ing merely  discovered,  or  found  out,  that  by  the  application  of  com- 
pressed air  power  and  motion  can  be  communicalea  to  fixed  machine- 
ry, and  to  carriages,  &£.  &c.  is  not  a  discovery  upon  which  a  patent 
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ain  be  granted;  because  the  diacoyerj  itself  is  not  a  vendable  mat- 
ter; whoever  therefore,  has  dictated  the  title  of  this  patent,  has  omit- 
ted that  vhich  should  have  been  the  very  essential  part  of  it,  (vItu) 
that  he  has  invented  or  discovered  a  mode  rf  compressing^  or  cf  ap* 
pl^ng  compressed  air,  &c.  We  take  this  op|N>rtunitj  of  pomting 
out  the  fatal  effects  of  an  erroneous  title,  convinced  that  in  the  pro- 
sent  instance,  we  are  not,  bv  the  exposure,  subjecting  a  new  or  useful 
invention  to  the  jeopardy  of  legal  consequence,  and  may  perhaps  be 
communicating  a  hint  that  will  be  found  useful  to  future  patentees. 

The  specification,  which  is  extremely  long,  commences  by  teilin|; 
us  that  atmospheric  air  may  be  compressed  in  close  iron  or  other  ves- 
sels by  means  of  manual  or  animal  labour,  by  wind  mills,  water  miUS| 
steam  engines,  and  other  means,  and  that  when  so  compressed,  the 
vessel  containing  the  air  maj  be  convened  from  place  to  place,  and 
may  be  stationedin  any  required  situation:  and  the  air  may  be  let  off 
from  the  vessel  in  small  currents,  and  allowed  to  expand,  so  as  to 
communicate  by  its  elasticity  a  mechanical  power  capable  of  actuatr 
iqg,  or  impelling,  machinery. 

The  common  mode  pf  compressing  air,  is  by  forcing  it  into  a  strong 
.  vessel,  by  means  of  an  air  pump,  by  which  a  large  volume  of  air,  at 
the  usual  density  of  the  atmosphere,  is  taken  and  compressed  into  a 
small  compass  within  the  close  vessel:  the  pumping  operation  beii^ 
continued  until  the  air  within  has  reached  that  degree  of  density,  or 
compression,  required. 

'This  the  patentee  proposes  to  do,  by  means  of  a  series  of  air  pumps 
connected  together;  the  first  pump  compressing  the  air  perhaps  ten 
times,  and  the  second  ten  times,  bringing  the  condensation  to  a  hun- 
dred times  that  of  the  natural  atmosphere,  and  so  on  to  any  degree  of 
density  that  may  be  desired.  It  is  observed  that  this  will  not  reduce 
the  whole  amount  of  mechanical  labour  requisite  to  bring  the  air  to 
the  same  degree  of  condensation,  by  a  single  pump,  but  yet  it  is  to 
be  preferred. 

There  is  to  be  a  reservoir  coi^fected  to  each  pumps  to  receive  the 
air  as  it  is  forced  in,  and  a  valve  to  prevent  its  returning,  from  which 
reservoir  the  condensed  volume  is  taken  by  the  second  pump,  and 
still  further  compressed  as  we  have  said  above.  No  drawings  accom* 
pany  the  specification  illustrative  of  the  patentee^  plans,  but  several 
elaborate  tables  are  given,  showing  the  required  dimensions  of  the 
pistons  and  chambers  of  the  series  of  pumps,  diminishing  in  arithme- 
tical progression. 

When  suitable,  strong  vessels  have  been  thus  char|;ed  with  con- 
densed air,  the  vessels  may  be  conveyed  to  the  situations  in  which 
they  are  to  be  employed  for  actuating  or  driving  machines,  and  the 
compressed  air  being  then  let  out  from  the  vessel,  in  small  quantities, 
into  a  receiver,  is  there  allowed  to  expand  to  a  certain  volume  or 
pressure,  when  it  may  be  admitted  into  a  working  cylinder,  for  the 
purpose  of  raising  or  depressing  a  piston  by  its  elastic  force,  in  the 
same  manner  as  steam  is  applied. 

In  this  wajT  it  is  proposed  that  condensed  air  should  be  eraplojed 
as  a  power,  in  preference  to  steam,  for  driving  locomotive  engines 
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and  carriages,. propelling  vessels  on  water,  and  working  machinery 
in  general.  Vessels  containing  this  condensed  air  ma;^  be  transport- 
ed from  place  to  place,  like  portable  gas,  for  actuating  lathes  and 
other  small  machinerj,  where  steam  engines  would  be  Tnconvenient; 
and  the  air,  in  its  condensed  state,  may  be  conducted  to  any  part  of 
a  manu  factor  J  by  means  of  pipes,  in  the  same  way  that  Mr.  Hague 
works  his  cranes*  at  St.  Katharine's  Docks.*  It  is  further  proposed 
to  employ  this  power  in  fortifications  for  discharging  ordinance,  by 
conducting  the  condensed  air  through  tubes  from  a  reservoir,  to  any 
part  of  the  ramparts. 

In  order  to  obtain  condensed  air  in  large  quantities,  steam  engines 
are  to  be  employed  to  work  the  air  pumps;  or  wind  mills,  water  mills, 
and,  in  many  cases,  the  tread  mills  of  prisons  may  be  made  avulable 
for  this  purpose. 

When  the  power  is  to  be  applied  to  locomotive  carriages  running 
from  one  town  to  another,  steam  engines  should  be  erected,  at  not 
more  than  ten  miles  apart,  to  supply  the  vessels  with  condensed  air 
as  they  become  exhausted;  and  in  the  event  of  a  line  of  Ipcomotive 
carriages  being  established  between  London  and  Newcastle  on  Tyne, 
the  surplus  coal  may  be  usefully  employed  in  the  neighbourhood  of 
the  collieries  for  producing  steam  to  generate  a  power  for  condens- 
ing the  air,  and  tne  vessels  may  be  conveyed  to  aifferent  stations  on 
the  road,  ready  to  be  taken  up  for  use.^  (See  the  specification  of  C. 
C.  Bombas,  for  propelling,  &c.)t 

We  presume  that  enough  has  been  said  in  the  above  report  to  con- 
vey a  tolerable  notion  of  the  scheme  proposed  by  the  patentee.  It  is 
not  necessary  for  us  to  say  another  word  as  to  the  originality  of  the 
idea  suggested,  or  of  the  practicabiliW  of  the  project;  its  obvious  ab- 
surdity and  uselessness  must  be  perfectly  evident. 

[^Lond.  Jour.  March^  1832. 


Patent  granted  to  Adolphe  jAqvEcsoN,  of  the  county  of  Middlesex^ 
Esq.  for  certain  improvements  in  machinery  applicable  to  IdthO' 
graphic  and  other  Printing.  Communicated  by  a  Foreigner.  Dated 
Juty6j  1831. 

The  patentee  is  not  the  inventor  of  this  complex  machinery.  It 
comes  from  abroad.  None  of  its  parts  are  new,  but  for  their  origi- 
nal combination,  and  novel  application,  the  patent  is  claimed.  The 
machine  itself  will  be  found  extremely  useful:  it  is  a  printing  press, 
whereon  impressions  may  be  taken  from  a  steel  or  copper  plate,  a 
wooden  block,  a  stone,  or  a  form  of  type.  Engraving,  lithography, 
and  printing,  all  by  one  process !  There  are  a  frame  of  strong  an- 
gle iron,  a  sliding  table,  a  cylinder,  and  the  means  of  motion  and , 
communication. 

The  principle  of  the  rolling  press  is  evidently  that  which  is  here 
used.    The  table  moves  in  grooves,  or  by  a  rail-road,  and  the  cylln- 

*  Lond.  Jour.  3nd  series,  vol.  i.  p.  9S.  f  lb,  vol.  ii.  p.  278. 
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der  18  lifted  up  ao  as  to  justify  its  spacQ  to  the  different  substances, 
from  the  copper  plate  to  tke  block  of  stone.  Proportionate  weight  is 
given,  so  as  to  r^ulate  motion*— into  quick  for  utiliU,  slow  for  ex- 
cellence* Cog  wheels  and  flies  are  the  instruments  of  motion.  Any 
power  may  be  made  to  act  The  motion  of  the  table  is  horiftontai, 
under  the  cjrlinder  to  receive  the  pressure^  and  back  again  to  be  ink- 
ed. The  action  of  the  cylinder  is,  of  course,  rotary  on  its  axis.  The 
whole  machine  differs  little  from  the  usual  rolling  press:  its  great 
distinguishing  feature  being  the  power  of  elevating  or  depressing  the 
cylinder,  so  as  to  allow  it  to  act  with  regulated  pressure  on  a  thin 
substance,  or  on  a  thick  one.  The  ipking  process  is  the  same  as 
that  used  in  the  usual  presses.  There  is  no  doubt  that  (if  the  ma- 
terials be  reasonable,  and  the  machine  portable)  it  will  be  useful  and 
'popular. 


Patent  granted  to  Baron  Chables  Wettbrstadt,  county  of  Mid" 
dteeeXf  for  a  eowpontion  or  combination  of  materiala  for  sheathingj 
painting^  orpreeerwng  chip  bottomsy  and  for  other  purposes.  Dated 
July  6,  1831. 

Mr.  Wettbbstadt's  ^^  composition  or  combination^'  for  sheath- 
ing ship  bottoms,  &c.  consists  of  regulus  of  antimony  and  lead;  ioo 
parts  lead,  and  from  three  to  ten  per  cent,  of  antimony,  boiled,  stirred 
and  skimmed.  *  When  thoroughly  combined,  it  is  poured  into  cast 
iron  moulds  of  sixteen  inches,  bv  eight  and  a  half  inches  of  superfi- 
cies, and  half  an  inch  thick.  Ihe  plates  when  cold  are  passed  be- 
tween rollers  and  flatted  out  to  sheets  measuring  thirty-four  inches 
by  sixteen  inches.  The  next  process  is  to  paint  these  sheets  with 
an  amalgam  composed  of  two  parts  lead,  melted  with  one  part  anti- 
mony, and  seventeen  parts  (quicksilver,  heated  to  300°  or  400°  of 
Fah.  [An  ample  latitude  this,  in  an  accurate  detail  of  a  specified 
process.]  The  amalgam  to  be  stirred,  and  cooled  down  to  the  con- 
sistency of  honey,  when  the  sheets  are  to  be  painted  with  it;  [no di- 
rection is  given  as  to  the  portion  of  amalgam  to  be  laid  upon  each 
sheet]]  and  afterwards  passed  between  the  rollers  as  before,  but  in  an 
opposite  direction,  and  flatted  out  till  they  are  from  fiftv-two  to  fifty- 
eight  inches  long,  and  sixteen  inches  wide.  When  the  sheets  are 
destined  for  the  roofing  of  houses,  and  similar  employment,  the  ad- 
ditional process  just  described  is  not  requisite. 

The  pamt  for  ship  bottoms,  paling,  and  othtfr  outside  work,  is  com- 
posed of  finely  sifted  dross  and  sulphur;  equal  parts  of  each  melted  to- 
gether, and  so  carefully  as  that  the  sulphur  may  not  take  fire.  The 
inateriai  is  laid  upon  the  ship,  paling,  &c  either  by  previously  heat- 
ing these,  or  by  means  of  hot  flat  irons  of  such  a  temperature  as  not 
to  fire  the  sulphur. 

Mr.  Wetterstadt  states  that  his  reason  for  confinina  himself  to 
fnun  three  to  ten  parts  of  antimony,  to  the  \Q0  parts  oflead,  in  the 
composition  of  the  sheathing,  is,  that  the  latter  proportion  would  ren- 
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der  the  metal  teo  brittle,  and  that  the  former  quantitj  woBld  be  too 
•mall  to  produce  the  effect  he  requires:  then  whj  not  state  the  exact 
IMPoportion  of  antimonj  he  deems  the  moat  beneficial  to  his  purpose? 
The  patentee  does  not  insist  upon  the  emplojing  of  copper  nails 
in  his  sheathing.  [Bq).  Put.  Inv, 


Putent  granted  to  William  Battkn^  county  of  Kent  ^  for  an  apparattu 
for  cheekingf  or  etoppingf  Chain  Cables^  which  apparatus  may  be 
applied  to  other  purposee.    Dated  July  1 3,  1 83 1. 

Thb  accompanjing  repre- 
sentation of  Mr.  Batten's  inven-  ^ 
tion  is  rather  intended  to  con« ' 
yejr  a  rough  idea  of  its  mode  of 
operation,  (which  we  could  not 
do  satisfactorilj  in  words,)  than 
a  correct  drawing  as  to  the  sere- 
ral  proportions  and  accurate 
bearings  of  the  machinery,  for  it 
was  sketched  from  memor j,after 
an  inspection  of  the  original 
drawing  and  specification. 
The  apparatus  is  intended  to 
'be  fixed  Under  the  hatchway  of 
the  deck.  The  whole  to  be  com- 
posed of  wrought  iron.  A,  is  an 
iron  plate;  B,  a  thick  boss  of  the 
same,  over  which  the  chain,  or  cable,  T,  runs;  C,  a  lever  playtiig  upon 
a  fufcmm  D;  £,  an  eccentric  lever,  moving  upon  its  fulcrum  F,  and 
acting  upon  the  second  short  lever  R.  The  chain  or  cable  I,  is  nip* 
peel,  or  stopped,  aitogetiier  bj  the  extreme  ends  of  each  lever  being 
compresseo  by  means  of  a  rope  that  passes  through  the  pulleys  G  O. 
And  in  order  to  set  the  chain  or  cable  free  the  lever  may  be  retract- 
ed by  a  short  rope,  H,  fastened  to  the  extremity  of  the  lever  £. 

[Rep.  Pat.  Inv. 


On  Sridges  and  Ferriee. 

A  CORRESPONDENT  residing  in  Camden,  South  Carolina^  has  called 
our  attention  to  the  subject  of  bridges  and  ferries,  referring  to  **the 
admirable  account"  of  them  **  as  constructed  and  used  across  the 
Rhine,  in  Dwight's  Germany,"  and  adding,  that  he  <<  cannot  but  be- 
lieve, with  Mr.  Dwight,  that  they  would  be  worthy  of  adoption  wttii 
us,  and  that  the  War  Department  would  render  service  to  the  comma- 
nity  by  procuring  the  estimates  of  their  cost,  the  detail  of  their  prac- 
tical value,  and  the  principles  on  which  they  are  conducted." 

We  snbjoin  the  following  extracts  from  Dwtgkt's  Germany,  which, 
we  believe,  comprehend  all  that  he  has  given  to  us  upon  the  subject. 
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At  page  II9  ipetking  of  the  riTer  Rhine  at  Mayence,  he  observes 
that  it  ^<  is  here  a  iM^le  stream,  and  the  only  one  I  have  seen  in  Ba- 
rope  which  reminded  me  of  the  rivers  in  the  United  States.  A  bridge 
of  boats  is  thrown  across  it,  on  which  jon  pass  with  as  much  comfort 
as  over  those  of  stone  which  arch  the  Seine.  This  species  of  bridge, 
which  I  have  never  seen  when  travelling  in  my  own  country,  is  so 
simple,  so  cheap,  and  at  the  same  time  so  convenient,  that  it  is  sur- 
prising w,e  have  never  introduced  it.  It  is  composed  of  fifty-six 
boats  ilell  ballasted,  that  they  may  not  yield  too  easily  to  the  cur- 
rent, and  which  are  anchored  in  a  straight  line,  with  chain  cables. 
The  force  of  the  steam  carries  them  down  until  they  have  let  oat  all 
their-iength  of  cable,  they  are  then  parallel  to  each  other,  their  bows 
being  turned  to  the  current.  Large  beams  extend  from  boat  to  boat, 
and  across  them,  at  right  angles,  planks  are  placed.  A  bridge  is 
thus  formed  jn  a  few  days.  As  winter  approaches,  it  is  taken  to 
pieces  to  avoid  the  floating  ice,  and  on  the  approaching  spring  it  re- 
sumes its  place  again.'' 

**My  desire  (he  observes  at  p.  S4,)  of  seeing  Frankfort,  and  the 
beauty  of  the  Rhine,  induced  me  to  return  to  Mayence.  Between 
Cologne  and  that  city  there  is  but  one  bridge  of  boats,  at  CoUentz. 
There  are,  however,  several  moving  bridges  resembling  oar  steam 
ferry  boats  in  their  construction,  but  much  superior  to  tnem  in  one 
respect,  that  they  are  always  in  t>peration,  and  with  no  expense  to 
the  proprietor  but  the  wages  of  ttie  boatmen.  A  boat  is  anchored 
about  half  a  mile  above  the  ferry,  in  the  centre  of  the  stream;  to  this 
another  is  attached  by  a  chain  of  twenty  or  thirty  feet  in  length,  and 
to  this  a  third  is  united^  and  so  on  until  the  last  chain  reaches  the 
feriy  boat.  The  length  of  the  chain  connecting  these  is  continually 
increasing.  The  first  is  anchored  very  firmly;  the  others  are  float- 
ing. Tm  force  of  tKe  current  acting  on  them,  and  on  the  large  onOi 
is  sufl&cient  to  carry  it  from  one  side  to  the  other.  Thus,  without 
fuel  or  horses,  they  move  from  one  bank  to  the  other,  with  almost  the 
same  velocity  as  our  team  boats,  and  without  any  effort  but  moving 
the  helm." 

We  have  received,  since  the  letter  of  our  correspondent,  the  March 
number  of  the  London  Journal  of  Arts  and  Scienqes,  containing  a 
communication  on  ^^  Flying  Bridges,"  which  we  have  transferred  to 
our  pages  as  pertinent  to  the  present  subject.  The  mode  of  crossing 
ferries  mentioned  by  Mr*  Dwight  has  been  sometimes  used  in  the 
United  States, and  that  referred  to  in  the  London  Journal  as  having 
been  used  at  Gravesend,  in  England,  was  for  a  considerable  period 
employed  on  the  Hudson  river,  opposite  Troy,  in  the  state  of  New 
York,  where  we  have  repeatedly  crossed  by  its  aid.  liike  many  other 
old  and  well  known  contrivances,  a  patent  was  obtained  for  it,  we 
believe,  in  the  year  1808.  Neither  the  width  of  the  river  at  Troy,  or 
the  constant  passing  of  vessels,  admitted  of  the  stretching  of  a  rope 
above  the  water,  as  is  practised  at  some  ferries  Ion  the  continent  of 
Europe;  it  was  allowed  therefore  to  lie  on  the  bottom,  as  at  Graves- 
end.  In  order  to  preserve  the  proper  obliquity  of  the  boat  to  the 
current,  it  was  connected  to  the  block  which  runs  upon  the  crossing 
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rope,  by  means  of  two  ropes,  one  from  the  stem,  and  the  other  from 
the  stern;  and  by  lengthening  or  shortening  one  of  these,  the  head 
was  made  to  point  up  the  stream  in  crossing  in  either  direction. 
There  was  a  false  keel  to  the  boat,  which  was  a  plaak  of  consideraF- 
ble  width  and  made  to  turn  upon  ,a  centre  pin,  so  as  to  be  readily 
shifted,  so  as  to  point  more  up  the  stream  than  the  boat  itself,- and 
it  was  in  fact  upon  this  part  that  the  force  of  ttie  current  was  prin- 
cipally exerted.  • 
.  Various  circumstances  concurred  to  induce  an  eTentual  abandon- 
ment of  this  mode  of  crossing.  Occasionally,  the  rope  parted  and  sub- 
jected the  passengers  to  delay  and  inconvenienice:  this  breaking  of 
the  rope  was  sometimes  caused  by  its  contact  with  the  keel  of  one  of 
the  numerous  vessels  ascending  and  descending  that  river.  Floating 
ice  for  a  season  interfered  with  its  use,  whilst  the  ordinary  ferry  boats 
could  cross  with  facility.  The  tide  also  rises  high  enough  to  produce 
slack  water  at  Trojr,  and  this  consequently  interfered  with  the  action 
of  the  boat,  which  is  fitted  only  for  places  where  there  is  a  constant 
current. 

We  have  said  that  this  plan  was  patented,  but  of  course,  the  pa- 
tent, as  such,  was  worthless.  Another  patent  for  a  very  similar  con- 
trivance was  obtained  by  M.  D.  Brown,  of  Mason  county,  Virginia, 
on  the  1st  of  October,  1830$  we  do  not  know,  however,  that  this 
mode  of  crossing  ferries  i^  now  in  actual  operation  in  any  part  of  our 
country.  When  circumstances  admit  of  their  use,  we  apprehend 
that  the  swinging  boats,  or  movine  bridges,  as  they  are  denominated 
by  Mr.  Dwight,  would  be  preferable  to  the  crossing  ropes. 

We  have  said  more,  upon  this  subject  than  we  intended,  designing 
merely  to  call  to  it  the  attention  of  those  who  are  conversant  with 
the  subject;  much  has  been  published  respecting  it,  the  construction 
of  .floating  bridges  having  been  treated  at  length  by  writers  on  the 
military  art;  {^nd  it  is  weU  worthy  of  enquiry  to  ascertain  to  what 
extent,  and  in  what  situations,  such  can  be  advantageously  con- 
structed for  general  purposes;  and  also  what  mode  of  construction, 
under  all  circumstances,  is  the  most  eligible.  Qfinrron. 


On  Flying  Bridges. 
To  the  Editor  of  the  London  Journal  of  Arts,  &c. 

Sir,— Flying  bridges  are  rarely  if  ever  used  in  this  country,  be- 
cause whenever  there  is  any  intercourse  betwei^  the  opposite  banks 
of  a  river,  it  is  generally  sufficient  to  justify  the  erection  of  a  per- 
manent bridge,  and  the  breadth  of  our  rivers  is  not  in  general  such 
as  to  render  the  construction  of  permanent  bridges  impracticablei 
moreover,  where  they  are  broad,  they  are  seldom  rapid  enough  to  pre- 
vent a  ferry  boat  from  crossing  with  tolerable  ease  and  expedition. 

From  their  simplicity  and  cheapness,  and  the  £u>euition  with 
which  they  can  be  constructed,  flying  bridges  are  of^  great  use  in 
military  operations;  they  are  also  very  common  on  the  broad  and 
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npid  men  oF  the  continent,  and  although  little  used  in  England, 
are  not  undeserving  of  attention. 

A  flying  bridge  is  formed  by  fastening  a  floating  body  to  the  end 
of  a  cable  or  chain,  moored  in  a  river,  and  keeping  the  bodj^  by  a  rud- 
der, oblique  to  the  direction  of  the  stream ;  the  action  of  which  against 
the  oblique  side  of  the  floating  body,  drives  it  away  towards  one  of 
the  banks,  moving  it  in  an  arc  of  a  circle,  about  the  moorings  of  the 
cable. 

rig.  I.  Fig.  2-  Fig.  3. 


Fig.  1  represents  a  floating  bridge;  a,  a  boat  fastened  by  a  cable  b 
to  a  buoy,  or  an  anchor,  at  e.  The  current  fhnnins  in  the  direction 
of  the  arrow  No.  1,  moves  the  boat  a,  in  an  arc  ofa  circle  about  e, 
away  from  the  bank  h^  towards  the  bank  t. 

The  force  which  urges  the  boat  a,  in  the  direction  A,  »,  depends 
upon  the  obliauity'of  the  boat  to  the  current,  and  is  greatest  when 
the  side  a?,  mases  with  it  an  angle  of  54^  44'.* 

A  bridge  of  this  kind  is  in  juse  on  the  Rhine,  for  crossing  opjposite 
Nymnegen.  From  the  bank  opposite  toNymuegen,  a  bridge  ot  boats 
js  built,  extending  rather  more  thiin  half  across  the  river.  The  fly- 
ing bridge  is  a  platform,  or  piece  of  road,  laid  on  a  strong  barge,  to 
which  one  end  of  a  chain  is  made  fast;  the  other  end  of  the  chain 
carried  over  and  fastened  to  the  masts  of  seven  boats,  to  support  its 
weight,  and  is  moored  in  the  river  at  some  distance  up  the  stream. 
The  barge  is  steered  oblique  to  the  stream,  and  according  to  the  di- 
rection of  its  obliquity,  swings  round  in  an  arc  of  a  circle,  from  the 
end  of  the  bridge  of  boats  to  a  jetty  on  the  Nymueeen  bank,  or  vict 
verta.  The  stream  runs  about  three,  to  three  and  a  half,  miles  an  hour. 

In  very  rapid  rivers,  flying  hridees  should  not  be  made  both  to 
cross  and  recross  by  the  action  of  the  current;]^for  the  resistance  to 
the  motion  of  the  boat  in  the  ascending  part  of  the  arc  (viz.  in  the 
direction  of  the  arrow.  No.  £,)  is  very  great,  and  the  descending 
force  of  the  stream,  to  drive  the  boat  down  the  river,  negatives  the 
effect  of  its  oblique  action  on  the  boat,  to  drive  it  upwards  about  the 
moorings  of  the  cable. 

In  such  cases»  it  is  adviseable  to  make  the  flying  bridge  move  onl v 
one  way  by  the  current,  viz.  in  a  descending  arc,  a.nd  to  haul  it  back 

*  Vide  Douglas  on  Biilitary  Bridges,  p.  94. 
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bj  a  second  cable;  thas  the  boat  a,  fig.  8,  crosses  to  the  bank.  $f 
through  a  descending  arc  from  the  bank  d  to  e,  taking  with  heraropo 
b  C|  bj  which  she  is  hauled  back  from  t  to  the  bank  </• 

On  the  other  hand,  a  flying  bridge  will  not  act  well  in  a  river  with 
a  yerj  slow  current  at  the  sides,  unless  jetties  or  bridges  of  boats  are 
built  out  from  the  banks,  some  distance  into  the  ri?er,  for  the  flying 
bridge  to  come  up  to;  for  when  the  current  at  the  sides  is  aitght,  it 
will  not  carry  the  boat  close  op  to  the  shore. 

A  fljing  bridge  was  established  a  few  years  ago  across  the  JKUina, 
in  India:  the  breadth  at  the  part  where  the  bridge  was  made  is  be- 
tween 700  and  800  yards  in  the  rainy  season,  when  the  river  is  full, 
and  the  stream  then  runs  in  the  middle  of  the  river,  at  about  fojur,  to 
four  and  a  half,  miles  per  hour.  The  bed  of  the  river  is  deep,  but  the 
sides  shelve  up«  lathe  rainy  season,  when  the  river  was  quite  full, 
the  flying  bridge  acted  very  tolerably,  but  when  the  waters  were  out, 
the  strength  of  the  current  at  the  sides,  owing  to  the  extreme  shal* 
lowness  of  the  water,  was  insufficient,  and  the  flying  boat  could  not 
be  made  to  come  up  to  the  banks  within  about  forty  yards. 

When  a  river  is  too  wide  for  a  simple  flying  bridge,  two  boats  may 
be  used,  one  moving  in  an  arc  c  d  fig.  3,  about  the  centre  a,  and  the 
other  in  an  arc  «/ about  6,  and  a  boat  or  a  raft  moored  in  the  middle 
of  the  river,  for  shifting  the  passengers  from  one  boat  to  the  other. 
Or  the  raft  may  be  dispensea  with,  and  the  cables  shifted  when  the 
boats  come  close  up  to  each  other;  the  boat  d  being  then  made  fast  to 
the  cable  b  e,  and  the  boat  e  to  the  cablr  a  (2,  so  that  each  boat  will 
go  across  in  two  stages  from  one  bank  to  the  otheri  through  e  d  and 
ef. 

Sir  H*  Douslas  recommends  this  plan,  in  preference  to  having  a 
raft  in  the  middle;*  we  apprehend  it  might  be  attended  with  more 
danger  of  the  boats  fouling  and  doing  injury,  if  the  current  were  very 
rapid,  for  both  boats  would  be  moving  at^heir  greatest  speed,  just 
where  they  would  meet,  viz.  in  the  middle  of  the  river;  and  henc^ 
the  shock,  if  by  accident  they  were  to  strike  each  other,  would  be 
twice  as  great  as  the  shock  of  one  tioat  against  a  stationary  raft. 
Also  the  difficulty  of  managing  them  in  a  rapid  current,  to  changa 
the  cables,  would  be  considerable,  and  the  operation  tedious. 

We  are  not  aware  whether  this  plan  has  been  extensively  adopted 
in  practice.  The  other  is  adoptea  in  effect,  and  answers  very  well 
in  the  Nymuegen  flying  bridge;  for  though  it  has  not  two  boats,  the 
flyine  boat  'comes  up  to  the  stationary  end  of  the  bridge  of  boats, 
nearly  in  the  strongest  part  of  the  stream. 

In  flying  bridges,  the  cable  should  be  of  a  good  length,  for  when  it 
is  long,  the  flying  boat  moving  through  the  arc  of  a  large  circle,  hu 
to  ascend  the  stream  less  than  when  the  cable  is  short;  that  ts,  its  di- 
rection is  nearer  to  a  straight  line  across  Uie  stream,  and,  conse- 
quently, less  of  the  effective  force  of  the  current  to  impel  the  boat 
across,  is  abstracted  by  the  resistance  of  the  current  to  the  ascent 
of  the  boat     For  instance,  in  fig.  1,  with  the  cable  c  a,  the  boat 

*  See  DouglM  on  Milltuy  Bridges. 
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moTes  ttpwards,  equal  to  a  distance  a  ^  bat  if  the  cable  were  only 
as  long  as  e  l!|  the  boat  in  crossing  would  move  throagh  a  distance  « 
In^  against  the  stream^  which  is  much  greater  than  a  L 

The  whole  motion  of  the  fljing  boat  from  side  to  side,  should  not 
exceed  a  right  angle,  and  then  the  angle  acSy  fif.  1,  will  not  exceed 
45^;  for  when  the  angle  a  c  a  exceeds  45°,  the  force  c  I  that  impels 
the  boat  sideways,  in  opposition  to  the  current,  becomes  less  than  thd 
force  /  9  which  holds  it  to  the  centre.  This  is  shown  by  the  triangle 
c  n  m,  fig.  1,  where  the  angle  n  c  m  is  more  than  45°.  The  force  n 
m  is  greater  than  the  force  c  n,  and  the  boat  would  not,  in  fact,  rise 
bj  the  oblique  action  of  the  stream  so  far  as  nu 

In  narrow  rivers,  not  exceeding  two  hundred  yards  in  width,  and 
with  a  tolerably  rapid  current,  a  lying  bridge  may  be  applied  with 
effect,  in  the  following  manner: 

Let  a  cable  be  stretched  across  the  river  from'  bank  ijo  bank,  and 
attached  on  each  side  to  a  frame  secured  in  the  bank,  and  drawn 
tight  by  a  windlass;  then  attach  the  flying  bridge  to  this  cable,  by 
means  of  a  short  rope,  with  a  running  b^ck  on  the  cable,  and  by 
keeping  the  boat  in  an  oblique  direction  to  the  course  of  the  stream^ 
it  will  be  carried  across  by  the  force  of  the  current  with  considerable 
effect  and  expedition.  This  mode  of  establishing  a  flying  bridge  is 
more  easy  of  adoption  than  the  former  one,  and  is  attended  with  far 
less  expense  and  trouble,  as  the  buoys  for  the  support  of  the  cable 
may  be  dispensed  with,  and  also  the  anchor  for  mooring  it  in  the 
river. 

This  plan  was  used  to  establish  a  communication  across  the  Thames 
at  Gravesend,  during  the  threat  of  invasion  from  France.  The  cable 
was  suffered  to  sink  to  the  bottom,  not  to  interrupt  the  navi^tion^ 
and  as  the  boat  crossed,  the  rope  rose  to  the  point  of  suspension  od 
the  bank. 

The  cable  should  notJ>QSuafc  when  it  can  be  avoided,  because  the 
boat  has  then  to  move  the  weight  of  the  rope  that  connects  it  to  the 
cable;  and,  moreover,  the  running  block  will  run  with  a  great  deal 
more  friction  upon  the  wet  cable  than  when  it  is  out  of  the  water. 

A  triangular  raft  may  be  floated  over  a  river,  as  well  as  a  boat,  if 
it  be  connected  to  a  warp,  or  to  a  moored  cable,  in  any  of  the  waya 
we  have  described,  by  keeping  one  of  its  sides  oblique  to  the  direc" 
tion  of  the  stream. 

Another  mode  has  been  found  to  answer  well,  viz.  anchor  the  ca^ 
ble  in  the  middle  of  the  stream,  and  pass  it  over  a  pier  of  wood  or 
masonry,  built  in  the  river,  to  the  flying  bridge  on  the  opposite  side 
of  the  pier.  The  bridge  is  then  earned  across  the  stream,  if  kept  ob- 
lique to  it,  by  the  force  of  the  current  acting  against  its  side,  with- 
out the  necessity  of  using  buoys  or  boats  for  supporting  the  cable, 
which,  at  all  times,  tend  greatly  to  impede  the  motion  of  the  bridge, 
because  the  current'  acts  upon  them  in  an  opposite  direction  to  that 
in  which  it  affects  the  flying  bridge  itself,  ancf  the  latter  has  therefore^ 
in  effect,  to  drag  the  buoys  through  the  water,  against  a  considerable 
resistanc&i 

When  a  river  exceeds  two  hundred  yards  in  width,  it  is  necessarj 
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to  adopt  the  mode  of  mooring  the  end  of  the  cable  in  the  streamy  and 
passing  it  over  buoys,  or  a  pier  to  support  its  weight;  but  where  a 
river  is  less  than  two  hundred  jards  wide,  the  system  of  causing  the 
flying  bridge  to  traverse  the  river  on  a  cable  stretched  across  it  from 
bank  to  bank,  may  be  considered  as  far  preferable  in  e\ery  respect 


Prevention  of  Falsificaiion  of  Written  Instruments, 

'  The  attention  of  the  French  government  has  long  been  directed 
to  the  possibility  of  finding  some  means  of  preventing  writins;  being 
chemically  discharged  from  papers  and  other  documents,  either  for 
the  purpose  of  falsifying  the  contents,  or  for  making  a  second  and 
fraudulent  use  of  old  stamps.     With  this  view  the  Academy  of  Sci- 
ences was  directed  to  take  the  subject  into  consideration,  and  a  com- 
mittee, consisting  of  MM.  Gay  Lussac,  Dulong,  Chaptal,  Deyeux, 
Thenard,  D'Arcet,  Chevreuil,  and  SeruUas,  was  appointed  for  the 
purpose.    The  attention  of  the  public  was  called  to  ih^  subject,  and 
a  great  number  of  specimens  of  ink,  alleged  to  be  indelible,  were  for- 
warded to  the  committee.     Numerous  experiments  were  made,  and 
on  the  30th  of  May,  and  6th  of  June,  the  report  was  read  to  the  Aca- 
demy by  M.  D'Arcet.     It  is  unnecessary  for  our  purpose  to  follow 
the  reporter  through  his  elaborate  history  of  the  different  manufac- 
tures of  ink  in  different  ages,  or  the  detad  of  the  experiment*  made 
with  the  various  samples  submitted  to  the  committee;  it  is  sufficient 
to  state  the  conclusions  which  were  unanimously  adopted  as  the  re- 
sults of  the  investigation.    These  were,  that  the  falsification  of  writ- 
ten documents  will  be  fully  prevented  by  the  use  of  ink  prepared  in 
either  of  the  two  following  manners:  1.  Indian  ink,  (or  in  its  absence 
the  imitation  of  it  made  in  Europe  with  soot  and  animal  glue  or  gum) 
dissolved  in  a  mixture  of  water  ai^muriatic  acid,  of  the  specific 
gravity  of  1010,  fli  degrees  of  Beaum^'s  instrument)  This  ink  may 
be  prepared  for  tour  pence  English  per  quart.    2.  To  a  solution  of 
acetate  of  manganese,  of  the  specific  gravity  of  1074,  (10  desrees  of 
Beaume,)  add  half  its  volume  of  solution  of  carbonate  of  soda  zrj%^ 
tallized,  saturating  it  at  about  166  per  cent.:  dissolve  India  ink  in 
this  liquid,  and  writing  traced  with  it  will  become  perfectly  indelible 
on  being  exposed  to  the  action  of  the  va[K>ur  of  liquid  ammonia.  The 
committee  lay  down,  as  a  general  principle,  that  no  ink,  kept  in  a 
liquid  state,  can  be  indelible,  as  the  colouring  matter,  from  its  ex- 
cess of  density,  will  necessarily  be  deposited.    Additional  security 
will  be  obtained  by  writing  on  paper  so  prepared,  that  even  if  the 
ink  could  be  discharged,  it  would  necessarily  be  seen  that  it  had 
been  so  discharged.     Thus,  M.  Coulier  proposes  a  paper,  havinjg 
printed  on  each  sheet,  lines  and  patterns,  so  complicated,  as  to  defy 
forgery,  and  struck  off  from  a  steel  plate  damasked  with  aquafortis. 
The  ink  with  which  this  is  printed  would  be  discharged  by  chlorine> 
so  that  the  superjacent  writing  cannot  be  destroyed  without  also  de- 
stroying the  drawing.    The  plan  is  excellent  for  bills  of  exchange 
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and  other  small  documents;  but  from  the  expense  and  delay  occa- 
sioned  by  the  engraving  and  printing,  the  designs  would  be  ill  adapt- 
ted  for  legal  proceeding's  and  public  documents.    M.  Ghevallier  pro- 
poses a  paper  coloured  in'the  pulp  with  colours  liable  to  be  discharged 
by  all  the  known  re-agents,  but  this  might  easily  be  recolou red  when 
the  alteration  is  made.  M.  Maimu  suggests  adding  to  the  pulp  of  the 
paper  filaments  of  wool,  cotton,  or  hemp,  dyed  of  different  colours, 
some  of  which  will  be  acted  on  by  the  acids,  and  others  by  the  al- 
kalies, but  all  liable  to  be  discharged  by  chlorine.     When  these 
colours  are  discharged,  it  is  almost  impossible  to  restore  them;  but 
the  writing  may,  in  some  cases,  be  effaced  without  any  sensible  al- 
teration in  the  colour  of  the  filaments;  and  on  the  other  hand  that 
colour  will  fre^uentlj^  change  by  simple  exposure  to  the  air,  with- 
out any  re-action  being  used.     Mr.  tloulier's  method  is  by  far  the 
best,  but  has  the  disadvantage,  that  all  designs  easily  dischargeable 
from  the  papers  may  become  injured  by  time  or  accidental  circum- 
stances; a  consideration  which,  in  cases  of  forgery,  would  tend  to 
.  render  probable  the  impunity  of  the  guilty  by  the  fear  which  would 
be  entertained  of  condemning  the  innocent.     The  use  of  these  pre- 
|iared  papers  must  therefore  l>e  considered  as  very  secondary,  the 
main  security  must  be  found  in  the  indelible  inks.    The  discharge 
of  the  writing  from  old  stamped  documents,  'and  the  consequent 
fradulent  use  of  the  stamp,  may  be  prevented.     1st.  By  printing  on 
.  all  stamped  paper,  by  means  of  a  cylindrical  press,  an  engine-turned 
vigpette,  placed  on  the  right  of  the  stamp,  in  the  centre,  and  along 
the  whole  length  of  each  sheet.     2nd.  By  employing  in  printing 
these  vignettes,  a  colour  having  for  its  base  the  black  precipitate 
formed  in  the  dying  coppers  of  hatters,  or  ink  thickened  in  the  man- 
ner adopted  in  the  manufactories  of  painted  cloths.    And  Sd.  By 
marking  on  all  stamped  papers,  the  date  of  their  fabrication,  either 
by  printing  it  in  the  pulp,  oi!  engraving  it  on  the  vignette  or  the 
stamp;  or,  more  simply  still,  by  making  the  dry  stamp,  impressed 
on  each  sheet  of  paper,  revolve,  so  as  to  affix  a  new  date  each  year. 
This  report  was  ordered  to  be  transmitted  to  the  Minister  of  Justice. 

{Jour,  Royal  ln». 


Blue  extracted  from  the  Stalk  of  Buck-Wheat. 
{Polygonumfagapyrum.) 

A  BLUE  colour,  serviceable  for  dying,  may  be  extracted  from 
buck-wheat,  in  the  following  manner: 

The  stalks  are  cut  before  the  grain  has  become  mature;  they 
are  spread  out  upon  the  earth,  exposed  to  the  sun,  and  suffered  to 
remain  till  the  grain  separate  with  facility.  When  this  has  been 
effected,  the  straw  is  collected,  wetted,  and  allowed  to  ferment  until 
decomposition  take  place,  and  the  heap  have  assumed  a  blue  ap- 
pearance. It  is  then  formed  into  balls,  or  cakes,  and  dried  by  the 
sun,  or  in.a  stove*  These  masses  being  boiled  in  water  will  impreg- 
nate it  with  a  deep  blue,  which  neither  vinegar  nor  sulphuric  acid 
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will  diBchai|;e,  Alkalis  will  chaoge  it  to  a  red|  the  powder  of  nut- 
galls  reduce  it  to  a  perfect  black;  and»  bj  evaporatioD,  it  will  become 
a  beautiful  sreeD.  Stuffs  djed  with  this  preparationi  and  by  the 
usual  method,  take  the  dies  from  other  vegetable  substances;  the 
blue  is  verj  beautiful,  and  the  colour  stands  well. 

[Jour.  Einmgere. 


Dranspari  ^Edifteti, 

On  the  tad  of  Mav,  M.  Gregori  alluded  to  a  circumstance  men- 
tioned  in  a  late  number  of  the  Journal  des  Artistes,  of  a  rock  of 
granite,  forty-two  feet  long  and  twenty-seven  high,  having  been 
transported  from  the  baj  of  Finland  to  ot  Petersburg,  to  serve  as 
a  peaestal  to  a  statue  of  Peter  the  Great.  He  stated  that  a  much 
more  remarkable  fact  had  occurred  at  Crescentio,  in  ITTG,  when  a 
common  mason,  named  Serra,  succeeded  in  transporting  a  brick  bel- 
frj,  which  he  had  contrived  to  cut  from  its  base  without  injurins;  the . 
walls,  from  one  church  to  another,  at  a  considerable  distance.  While 
it  was  being  moved,  a  man  inside  rang  the  bells.  A  model  of  the 
machine  employed  in  the  transport,  was  deposited  in  the  librarj  of 
the  institute. 

[Proceed,  of  Roy.  dead,  of  Sd.  (f  Paris, 


Protoxide  of  Copper. 

Turn  simplest  and  easiest  method  of  obtaining  protoxide  of  copper 
is  the  following^— Dissolve  the  copper  in  muriatic  acid,  to  wnich 
stnall  portions  of  nitric  acid  are  to  be  added;  afterwards  evaporate  to 
dryness,  and  heat  the  chloride  obtained  to  its  fusing  point.  It  is  thus 
eonverted  into  brown  crystallized  chloride.  It  is  afterwards  to  be 
fiised,  ten  parts  with  six  of  dry  carbonate  of  soda,  in  a  covered  cru- 
cible, at  a  low  red  heat.  The  mass  is  to  be  treated  with  water,  to 
dissolve  the  common  salt  formed;  the  protoxide  of  copper  separates 
in  the  state  of  an  uncrystalline  powder  of  a  fine  red  colour,  which  is 
to  be  washed  and  dried. 

If  muriate  of  ammonia  be  added  to  the  above  mixture,  all  the  chlo- 
ride is  reduced,  as  will  readily  be  foreseen,  to  metallic  copper, 
which  separates  in  a  very  divided  and  spongy  state,  when  the  mass 
is  dissolved  in  water.  [PkU.  Mag, 


Means  of  preventing  Incrustations  in  Steam  Boilers. 

M.  Fbreaei  has  announced  to  the  Royal  Academy  of  Sciences  of 
Turin,  that  he  has  observed  that  charcoal  in  coarse  powder  prevent- 
ed incrustations  from  forming  in  the  boilers  of  steam  engines,  and 
detached  them  when  they  have  already  formed. 

[Jour,  de  CUmie  MiOeak. 
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AXXBIOAV  PATXSTSy  LIST  OF,  WITH  XDITOB's  KUCABXS,  &C. 


July,  1831. 

1.  Billiard  table  cuflhimiSi 

2.  Icon  hoopa  for  drawing^caiu^ 

3.  Thrashing  machinet 

4.  Steam  engine  boilen^ 

5.  Soda  water,  drawiqg 

6.  Soda  fountaiiit 

7.  Cooking  stove* 

8.  Tin  irare  machinery,     . 

9.  Pasteboard  and  paper, 

10.  Bzcavatiog  earth*  mi«hinefor 

11.  Grist  mil], 
U.  Cut^  out  leather* 

13.  Candle  moulds^ 

14.  Drilling  and  boring  machine, 

15.  Composition  paint. 

16.  White  leadt  manufacturing 
17*  Thrashing  machine* 

18.  Thrashing  machine^ 

19.  Walking  cane  rifles,  &c. 

20.  Truss  for  Hernia, 
31.  Lamps  of  wood, 
33.  Propelling  boati^ 

33.  Cooking  stove, 

34.  Rollers  of  cast  iron, 

35.  Potssh,  manuiiicturing 

36.  Fly  net  for  horses^ 
3r«  Cleaning  grain, 

38.  Plough,      . 

39.  Dressing  staves,  &c. 
30.  Pavement  saving  wheel, 
31*  Paper  cutting  machine, 
33*  Press  for  cotton, 
^.  Planing  boards, 

34.  Grain  cleaning  machine, 

35.  Plough, 
^^  Thrashing  machine, 

37.  Smoke  preventer, 

38.  lire  places, 

39.  Cuttinf^  and  punching  machine, 

40.  Weighmg  machine, 

41.  Hooks  and  eyes,  machine 


Abraham  Bassfoid, 
John  Butterworth, 
John  Yasburg, 
John  C.  Douglass, 
Ambrose  Church,    . 
N.  H.  Coleman, 
E.  Bates  &  D.  UpdegnfT, 
Edward  M,  Converse* 
Frederick  A.  Taft,  . 
lf.Alder8cW.F.Boy4 
CJ.  W.Dart&W.atH. 
t  Webster, 
George  Domitt^ 
C  T.  J.  Dyre  &  A.  Bich- 


C  £.  C.  Everts  and  W. 

t  Lockwood, 
Philip  A.  Klipstine, 
Geoige  A.  Harrison, 
Philip  Harrington,  . 
Ira  Crawford,     . 
Alvin  D.  Cushing,   « 
John  T.  Heitzleman*     . 
Joseph  H.  Mather*   • 
Alexander  Renoir, 
Thomas  Woolson,    . 
James  Wood,    . 
Ephraim  Pearcc^     • 
Peter  llintzer* 
Thomas  Reese, 
Bamabus  Thatcher,  jr.  . 
John  B.  Tackels*      . 
Felix  Yarela,      . 
Edward  Pine*  • 

P.  Payne  and  J.  Rundell, 
Joseph  Percival, 
Joseph  D.  Prescott, 
Albert  Peebles, 
James  B.  Palmer, 
Levi  Silliman, 
Elijah  Skinner, 
John  Shugert, 
James  S.  Seger, 
James  Stewart, 
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Index. 


42.  Brick  mortar  preparing, 

43.  Axles  of  rail-road  carriages, 

44.  Lever  and  wheel  propelling  power, 

45.  Cotton  Boping  machine, 

46.  Water  pump,     . 

47.  Thrashing  and  horse  power  machine, 

48.  Steam  engine, 

49.  Door  and  window  fasteninf^ 

50.  Circular  wedge, 

51.  Mould  for  butt  hinges, 

52.  Thrashing  machine, 

53.  Dye  wood  cutting, 

54.  Com  Plough, 

55.  Thrashing  machine, 
to.  Thrashing  maclune, 

57.  Brick  press,      ^ 

58.  Rag  cleaning  machine, 

59.  Stones  for 'flour  mills, 

60.  Bee  house, 

61.  Shaving  hoops, 

62.  Fly  net  for  horses, 

63.  Clover  bolting  machine, 

64.  Hemp  breaking  machine, 

65.  Cutting  and  punching  leather, 

66.  Thrashing  machine, 

67.  Chum, 

68.  Printing  press, 

^ufut,  1831. 
1.  Steel,  cast,  and  wrought  iron,  uniting, 
3.  Improvement  in  lamps, 

3.  Rifles,  locks  for 

4.  Horse  power, 

5.  Jointing  staves, 

6.  Kiln  drying  flour, 

7.  Screen  for  separating  gndn, 

8.  Pump, 

9.  Piano  forte  action, 

10.  Filtering  strop,  &c. 

11.  Washing  Machine, 

12.  Moulds  for  vessel^ 

13.  Hulling  clover  seed,  machine, 

14.  Biscuit  and  cracker  machine, 

15.  Stocl^ 

16.  Standing  press, 

17.  Zinc,  making  articles  of 

18.  Shears  for  cutting  metal,  &c. 

19.  Hulling  clover  seed,  machine 

20.  Saws,  gummine'  and  trimming,  machine 

21.  Fire  alarm  for  houses, 

22.  Edging  metallic  plates,  machine 

23.  Brick  moulding,  machine     • 

24.  Machinery  for  propelling, 

25.  Horse  rake, 

26.  Sugar,  manufacturing 

27.  Trusses  for  Hernia, 

28.  Boots  and  shoes,  pegging 


PASS. 

Oran  W.  Seeley,  .  54 

Ross  Winana,  .        55 

Peter  WykofT,  .  .  ib. 

A.  Whitman  &  J.  Baker,  ib. 
Shadrach  W.  Allen,  ib. 
Nehemiah  P.  Stanton,  56 
Waiiam  A.  Turner,  .  S7 
James  R.  Post,  .  58 
Silas  Underwood,  .  ib. 
Jonas  Kendall,  jr.          •  ib. 

B.  Balch  &  L.  Webster,  59 
Merrit  Hurd,  ib. 
^  K.  Ethridge,  G.  Heath 


tandl.  Glynn, 

.  ib. 

J.  Redifer,    . 

60 

Samuel  Rogers, 

.  ib. 

Thomas  A.  Pricks,  . 

ib. 

George  Carriel, 

,  ib. 

John  Clyde, 

61 

Philip  Muncb, 

.  ib. 

Gabriel  Heatwoal,  . 

62 

WiUiam  H.  Horstman, 

ib. 

John  Bolton,     . 

.  ib. 

Wdliam  Greathottse, 

ib. 

Ira  Genung, 

.  63 

Benjamin  Maltby,    . 

ib. 

Johnson  Mewlumiey, 

.  ib. 
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Nathan  Tyson, 
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Peter  Broughton, 
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Jesse  Reed, 
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Jesse  Thompson, 
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Nathan  Hackett, 

ib. 

James  Wallace, 
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Lemuel  White, 
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John  8.  Stiles, 
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John  H.  Stewart,    . 
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Samuel  Davis, 
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Ahrah  Hardy, 

ib. 

William  WUliams,       . 
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I.  S.  Richardson, 
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Daniel  A.  Pipers,  . 
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David  Fox, 
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Joel  Ester, 
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39.  Whe»lrabb«r, 

SO.  Sainng  shingleiy  machine 

31.  WasbiDg  machiney 

32.  Washing  machine, 

33.  Distilli4r, 

34.  Tomabouta  for  nil-roads, 

35.  WheeU  for  rail-road  carriages, 

36.  Ascending  and  descending  rivers,  he, 

37.  Turning  cunres  on  rail-roads, 

38.  Switches  on  rail-roads,  managing 

39.  Iron  plates  for  rail-roads,  forming 

40.  Balance,  Dearborn's  improved 

41.  Weighing  machine  for  boats,  &o. 

42.  Smut  machine, 

43.  Saw  trimmer, 

44.  Laths,  cutting  from  boards 

45.  Plough,      . 

46.  Propelling  boats,  &c. 

47.  Beds,  manufacturing 

48.  Kiln  for  lime,     • 

49.  Plumb  and  level, 

50.  Bedsteads,  making 

51.  Sugar,  manufiu:turing 

52.  Heat  regulating  machinery, 

53.  Clapboards,  sawing 

54.  Shineles,  machine  for  making 

55.  FamuymilU 

56.  Press,  fly  wheel 

57.  Beehives^ 
SB.  Safety  valves,  hydrostatic     . 

59.  Tenon  cutting  machine, 

60.  Water  filtering  machkie, 

61.  Washing  machine, 

62.  Chum, 

63.  Press, 

September,  1831. 

1.  Marine  rail- way, 

2.  Com  shelling  and  cleaning  machine, 

3.  Scraper  for  removing  earth, 

4.  Inclined  plane  excavator, 

5.  Cutting  garments, 

6.  Scraper  and  harrow  for  cotton, 

7.  Canal  and  ditch  excavator, 

8.  Manufacturing  salt, 

9.  Pessary  of  gbus, 

10.  Hemp  breaking  machine,     . 

11.  Making  ropes  and  cordage, 

12.  Washing  machine, 

13.  Bee  hive,  Stc 

14.  Bedsteads,  lounges,  S&c. 

15.  Baising  vessels  for  repair,  &c 

16.  Steel  tork%  manufacturing 

17.  Cooking  stove  for  anthracite, 

18.  Water  wheel, 

19.  Shovels  and  scoops  of  sheet  metal, 


David „, 

Jonathan  Hobbs,  jr. 
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Josiah  French,  .  128 
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William  Gamble,   .  ib. 

Lemuel  W.  Wright,    .  130 
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Herald  Whittemore,  .  131 
lYilliam  Thomas,  .  132 
E.  Skinner  &  J.  Webster,  ib. 
David  Evans,  .    ib. 

AbijahAUey,^  133 

Thomas  Ewbank,  .  ib. 
Josiah  Fay,  ib. 

James  Barron,  .  134 

Jesse  Barber,  ib. 

Zuri  S.  Doty,  .     ib. 

Joseph  Tickler,     .        135 

John  G.  CoUeyt  .  159 

Jesse  Reed,  160 

•Dudley  Marvin,  .    ib. 

Dudley  Marvin,  ib. 

John  Pudney,  ib. 

Wm.  P.  Sample,    .  ib, 

WillUm  Graham,  .  161 

Aaron  Barnes,  162 

C  J.  Warrington  and  W. 

C  Scattergood,  .    ib. 

WUliam  Stone,  jr.  ib. 

William  Stone,  jr.  .     163 

Wilson  Gregory,    .  ib. 

Eben  Britton,  .     ib. 

Edward  Clibbora,  •  164 

Benjamin  Bniff,  .    ib. 

Charles  Goodyear,  165 

Walter  Bryent,  ib. 

Joel  Eastman,  .  166 

Mordecai  Bull,       .  ib. 
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30.  Thnsbingr  inohine«      . 
31*  Thnshing  nukcbine^ 

33.  Shingle  machine, 
35.  Spring  door  catcb« 

34.  Chuni» 

35.  Suction  Md  lifting  pump,     . 

36.  Friction  rollen  for  axlei^ 

37.  Wind  mill, 
3S.  Mill  stones,  oumtnictiug 
3$.  Ghair  or  bedstead  for  invalids, 

30.  Baker  and  roaster, 

31.  Can  for  rail-ways, 
33.  Horse  power  madiinery, 

33.  Gristmill, 

34.  Cutting  and  punching  metals^ 

35.  Reacting  steam  engine, 

36.  Distilling  apparatus, 

37.  Coating  tin  plate  with  lead, 

38.  Barrels,  &c.  making 

39.  Bark  mill, 

October,  1831. 

1.  Beds  with  elastic  wire, 

3.  Grain  planting  machine, 

3.  Cooking  store, 

4.  Bedstet^  secret 

5.  Plough, 

6.  Washing  gold  sand  and  ore^  machine 

7.  Washing  gold  from  sand  and  graYel,  machine^ 

8.  Guitar-harp,  - 

9.  Chum, 

10.  Chimney  cleaning  machine, 

11.  Aiding  combustion  by  steam, 

13.  Chiselling  stone, 

13.  Shaving  deer  skins, 

14.  Spinning  hemp  and  flax,  machine 

15.  Water  |*oofcaps'and  bats, 

16.  Portable  oven, 

17.  Steam  boiler, 

18.  Weighing  machine, 

19.  Rail-road  car  and  single  rail, 

30.  Scraping  broom  com, 

31.  Tubular  essence  phials, 
33.  Bookbinders'  cutting  press, 

33.  Steam  engine, 

34.  Sleys  and  reeds  for  weavers, 

35.  Pump, 

36.  Invalid  bedstead, 
97.  Paving  streets, 

38.  Measuring  for  garments, 

39.  Hemp  breaking  and  cleaning, 

30.  Thrashing,  grinding,  8cc.  wheat, 

31.  Chimneys,  construction  of 

32.  Thrashing  machine, 

33.  Clover  hulling  machine. 
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EHsha  Tones,  168 
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Benjamin  Myers,    .  169 

Williams  Woolley,  .    ib« 

Philip  Wilcox,  170 

Leven  Clark,  ib. 
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Ezra  Brees,  .  171 

Jedediah  Richards^  ib« 
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Joseph  M*  Truman,  173 

J.  Cole  &  S.  Miner,  .    ib. 
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t  Montgomery,  ib« 

Alonzo  G.  HuU,  .  234 

Henry  Todd,         .  ib. 
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'Williams  Woolley,  ib. 
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Peter  Cooper,  .  233 

James  Coulter,  ib. 

Charles  F.  Zimpel,  .  233 
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John  SUniford,  334 

Charies  Stimpson,  .  ib. 
Ithiel  S.  Ricbaidson,  335 
Horace  Holt,  ib. 
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Joshua  N.  Robbms^  236 
John  L.  Sullivan,  .  ib. 
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William  Prcscott,  .  240 
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34.  Planing  mtduQe, 
55.  Thruhing  machine, 

36.  Chimney  Yalye, 

37.  Scnping  hides, 

38.  Steam  boilen, 

39.  Glaaa  knobs  for  drawer^  &c 

November,  1831. 

I.  Tanning  apparatus,     « • 
3.  Wheels  for  rail-road  can^ 

3.  Tricylinder  machine, 

4.  DrilUng  or  boring^  stbn^ 

5.  Axes,  manuiactiirinif     . 

6.  Stiffening  hats, 

7.  Gout  and  rheumatism,  cure  for 

8.  Tanning  leather, 

9.  Thrashing  machine, 
10..  Printing  press, 
11.  Mattresses,  8cc 
13,  Fusing  cast  iron  borings, 

13.  Botaiy  steam  engine, 

14.  Heating  hatters'  irons^ 

15.  Pavement  for  streets, 

16.  Thrashing  machine, 

17.  Looking  glass  back  grounds, 

18.  Dying  cotton  wool, 

19.  Mortar  mixing  machine, 

30.  Elliptical  carnage  springs, 

31.  Cotton  spinning  b — ''■ — 
S3.  Planing  machine, 
S3.  Self-directing  cars, 

34.  Thrashing  machine, 

35.  Grist  and  saw  mills  combined, 

36.  Washing  and  wringing  machine, 

37.  Polishing  and  graining  jeather, 

38.  Scouring,  smoothing,  Stc.  leaUierj 

39.  Bedstead,  elevating 

30.  Cement  for  punting,  • 

31.  Thrashing  machine, 
33.  .Saw  mill,  ovcular,  improved 

33.  Cure  for  dropsy,  &c. 

34.  Coach  steps, 

35.  Cloth  painting  machine^ 

Deeemher,  1831. 
1.  Gathering  and  cleaning  fruit, 
3.  Azietrees,  hubs  and  spokes, 

3.  Manufacturing  Tobacco, 

4.  llirashinjr  machilie  bed, 

5.  Fly  net  for  horses^ 

6.  Plough, 

7.  Press,  toggle  joint 

8.  Hulling  dover  seed, 

9.  Washing  machine, 

10.  Thrashing  machine  and  horse  power 

II.  Horse  shoe^ 
13.  Fire  place  and  oven, 

IS.  Peicusnon  cannon  lock, 
Vol.  IX.— No.  6— Junk,  1833. 
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|4.  Cheese  Press* 

15.  Gold  washing  machine, 

16.  Oven,  perpetual  rotaiy 

17.  Cross-cut  sawing  machine, 

18.  Letting  in  wagon  bozefl^ 

19.  Steam  engine  boVlers, 

20.  Coffee  and  spice  mill, 

21.  Stove,    *     . 

22.  Bellows, 

23.  Cocoa  nut  cutter, 

24.  Quilting  frame, 

25.  Washing  machine, 

26.  Netting  pine  apple  cheeses, 
27^  Steam  boiler, 

28.  Caulking  of  ships, 

29.  Plough, 

30.  Sawing  ftirrow  boards, 

31.  Propelling  machinery,  &c. 

32.  Making  ropes,  cords,  &c. 

33.  Skate, 
Aberration  of  light,  notes  on  the 
Acid,  improved  sulphuric--^a/eii/, 
1  sebaeic,  of  goose^  grease. 

Air  tubes,  communicating  power  through 

Air,  compressed,  power  and  motion  from— ^poftnf, 

— ,  heated,  8meltin|^  iron  by 

Alloy,  mirrors  of  fusible 

Artesian  wells,  on 

Artificial  ultramarine. 

Artists,  on  the  colours  used  by 

Axle^  Winan's  improved^^fltfcn/; 

for  rail  road  carriage*— fMi/en/, 

B 
Back  grounds,  looking  glast— po/ai/. 
Balancing  mill  stones. 
Beams,  cast  iron,  the  strength,  &c.  of 

',  strength  and  dimensions  of 
Bibliographical  notice,  •  - 

Bleaching  powder,  strength  test^or 

Bhie  from  buckwheht. 
Boilers,  improved  steam — patent,  * 
■        ',  explosion  of  steam 

,  preventing  incrustations  in  . 

Borings  &c.  of  iron,  fusing  the-^mi; 
Brass,  Sec.  decorating^--pa/M/, 
Bridges  and  ferries,  editor  on 

.flying 

C 
Carnages^  steam 

CaiBt  iron  flattening  rollers— }Mi/en<; 
'  beams,  strength,  &c.  of 

— —  drilling 

1  &c.  on  the  strength  of 

Centrifugal  force,  on 

Chain  oUbles,  checking— pofen/, 

'■ ,  editor  on 

Chimneys,  on  the  draft  in 
Cloth,  machine  for  dressing 
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Oscar  Willis,               .  ib. 
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James  W.  Messenger,  395 

Orlando  A.  Fuller,      .  Ib. 

Isaiah  Jennings,      .  396 

Amasa  Stzer,    .           .  ib. 

Powell  Stackhouse,  ib. 

Luna  Bishop,  397 

Daniel  Fitzgerald^       •  lb. 
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David  Watson.        .  398 

William  Starr,              .  ib. 

Philo  M.  Hackley,  &>. 

Nicholas  W.  Chavalier.  399 


John  Deats, 
Nathan  H.  Dearborn, 
Joseph  G.  Aldebert, 
Aaron  Bull, 
William  Whitaker,     . 


ib. 
400 

ib, 
40t 

lb. 
293 
180 
284 
146 
460 
339 
338 
213 
285 

10 
135 
246 


324 

9 

202,  261,  325, 379 

378 

310,  378 

210 

337 

.  ,   419 

186.  402 

•  12,89,346,362 

420 

324 

257 

412 

414 

340 

69 

202,261,325,379 

286 

378 

7 

412 

15% 

1 

261 


Digitized  by 


Googk 


Index. 


427 


Cloth,  impTorement  in  woollen— pa<6n/, 
Coal  works^  rail-way  and  carriages  at 
Colours  used  by  artists,  on  the 
Compressed  air,  power  from— ^eni; 
Copper,  protoxide  of 
Corrosive  liquids,  syphon  for 
Culture,  &c.  of  straw  for  hats— ^Ni/en/, 
Cutting*  veneering,  machine  for 
Cyclopaedia,  Cabmet,  noticQ,of  Lardner's 

D 
'  Decision  of  the  Supreme  Court  on  the  law  of  patents, 
Decorations  upon -brass,  8cc. — poifon/. 
Dew  point,  influence  upon  health,  • 

Dial,  or  watch,  for  observations,  - 
Distilling,  regulating  temperature  in— ^aii; 
Dividing  machine,  improved 
Draft  in  chimnies. 
Draught,  power  of 

Dressing  cloth,  machine  for  .    . 

Drilling  cast  iron, 

E 
£<fifices,  removal  of 

Editor's  remarks  on  American  patents  for  July,  1831, 
'  ■  ■  ■    ■  Augtist, 

"■  ■  ■  ■ September, 

'■'  ■■  ■  '  ■     October, 

November, 

'  December, 

Embroidery  with  quills,  &c.— joofeyi/, 
English  steam-boat,  first 
■    '  boats. 

Engraving  machine. 

Espy  on  the  application  of  water  upon  Wheels, 
»— -  on  flow  of  water  through  tubes, 
Espy's  remarks  on  water  wheels,  examination  of 
Everpointed  pencils. 
Excavating  scraper — paientf 
Excavator,  inclined  plane — patent. 
Explosion  of  steam  boilers,  report  of  committee  on  12, 

Extinction  of  fires  in  factories, 

P 
Ferries  and  brid^pes,  editor  on. 
Fire  engine  suction  pipes. 
Fires  in  faetories,  extinction  of 
Flies,  defence  against    . 
Fluids,  frietipn  and  resistance  of 
Flying  bridges, 

Fusinc^  borings,  &c.  of  iron-^-^Mlfefrf, 
Fusibte  alloy,  nurrors  of 

FBAVKLIH   IITBTITITTS. 

Communications  to  the  committee  on  explosions  in  steam  boilers 
Letter  from  the  Hon.  3.  D.  Ingham, 
Proposed  improvement  in  boilers. 
Letter  from  Profr.  Renwick,         • 

■ Hon.  S.  D.  Ingham, 

E.  A.  Lester,  Esq. 

England, 

■  a  practical  engineer, 
G.  W.  L.         . 
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Letterfrom  Thoi.  J.  Halderauui, 

Thos.  Ewbank,  \      . 

■  CadwalUder  Enns, 

Second  letter  of  Mr.  Evans, 

Letter  of  J.  a  Cassedy, 

—  Jas.  D.  Woodside, 

— E.  Bigelow, 

Second  letter  from  E.  Bigelow,    . 

Letter  from  J.  D.  Weird, 
Reports  of  the  judges  of  the  seyenth  exhibition: 

Report  on  cotton  good^ 

— — —  woollens, 

— ^^^  silks  and  lace, 
.       hardware, 

Report  on  philosophical  appanfca% 

stoves  and  grated 

carpets, 

— ^—  musical  instruments, 

— ^— ■  chemicals, 

—  cabinet  ware. 

Letter  from  J.  M.  and  G.  Traman  on  oil,  &e. 
Minutes  of  thirty-second  quarterly  meeting*, 
— — —  thirty-third, 

— Board  of  Managers, 

Report,  eif^th  annual 

——,  thirty-third  quarterly. 

Reports  of  the  committee  on  inventions: 

On  J.  Spicer's  plan  for  transporting  the  mail.  Sec. 

On  F.  Peale'a  moveable  diagrams  of  the  steam  engine^ 

On  Charles  goodyeaPs  spring  and  lever  faucet,  ;; 
Report  of  committee  on  water  power. 
Editor  on  chain  cables, 

G 
Generators,  improved  steam--pa/«n<. 
Generating  steam— ^Mi/m/, 
Gilding  woven  fabnca— /Ni/m/, 
Goose  grease,  sebacic  acid  of. 
Grain,  vinegar  from 

H 
Heat  governor,  or  thermostat^ 
Horses,  roller  for-^4^/; 
Hydrostatic  safety  valve— ^Mrfeitf, 

Ice,  &c.  notice  of  a  patent  for  dissolving. 
Inclined  plane  excavator— ^cUtfU, 
Incrustations  in  boilers,  preventing 
Inertia,  remarks  on       .  •        ^ 

Instruments,  written,  preventing  falnfication 
Iron  beams,  on  the  strength,  &c.  of 
— -,  drilling  cast, 
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CommunUalion  to  the  Commiitee  of  the  Franklin  InHitute^  on  the 

Explo9um$  of  Steam  BoUere^from  Thomas  Ewbank,  of  New  York 

city. 

(Continued  ftom  p.  369,  toI.  ix.) 

An  improTement  in  the  safety  valve,  particularly  in  obtaining  and 
limiting  the  pressure  upon  it,  is  still  considered  a  desideratum.  The 
result  of  my  efforts  on  this  part  of  the  steam  engine  is  the  hjdro^ 
static  valve  published  in  the  last  number  of  the  Journal,  (vol.  iz.pp. 
64  and  65,)  and  to  which  I  beg  leave  to  refer.  It  combines  both  the 
valve  and  gau|e  with  its  tell-tale.  As  a  gauge  alone^  for  high  pres- 
sure engines,  I  think  it  deserving  of  attention. 

The  committee  can  determine  whether  the  defects  of  the  ordinary 
safety  valve  are  obviated  or  not  in  this  device.  A  simple  addition, 
made  to  it  since  the  first  description  was  written,  may  here  be  men- 
tioned, as  it  is  a  still  further  security  against  adhesion.  A  slit  a, 
(see  fig.  5,)  is  made  in  that  part  of  the  valve  which  receives  one  end 
of  the  rod,  and  a  similar  one,  6,  on  the  plate  that  receives  the  other 
end  in  the  bottom  of  the  inner  vessel:  a  short  pin,  e  c,  is  passed  through 
the  rod  at  half  an  inch  from  each  of  its  ends,  which  slip  loosely  into 
the  slits,  (the  rod  pressing  only  on  its  central  points,}  so  that  when 
the  inner  vessel  is  moved  round,  the  valve  is  moved  round  also  with 
it,  even  when  the  steam  is  pressing  against  it. 

It  is  often  desirable  to  know  the  strength  of  the  steam  when  not 
blowing  off;  to  ascertain  this,  the  cock  d  (in  fig* 4}  is  opened,  and  the 
water  allowed  to  subside  until  the  steam  beeins  to  open  the  valve, 
when  the  mark  on  the  glass  tube  e  e,  opposite  flie  surface  of  the  fluid, 

Vol.  X.— No.  1.— July,  1832.  \ 


Digitized  by 


Google 


2  Explosions  0/ Steam  Boilers. 

indicates  the  pressure.    The  6gure8  just  referred  to,  are  given  be- 
cause thej  represent  this  valve  more  in  detail  than  the  plate  formerly 


given.    In  the  plan  of  the  valve,  as  first  described,  the  liquid  was 
suffered  to  run  over  the  edge  of  the  outer  vessel.    Now  a  rim,/,  is 


added,  from  which  a  pipe,  g,  (fig.  5)  conveys  the  surplus  fluid  into 
Thi 
fig.  4. 
are  dispensed  with.     The  tension  of  steam  indicated  by  the  plate, 


the  receiver  below.     This  pipe  passes  down  behind  the  graduat- 
ed plate  shown  in  fig.  4.     Tne  cocks  figured  in  the  former  plate 


(see  fig.  4)  is  50;  the  surface  of  the  fluid  being  at  that  height  in  the 
glass  tube,  and  consequently  the  same  in  the  outer  vessel.  The  rim 
of  the  outer  vessel  is  bolted  to  the  steam  pipes,  to  prevent  the  appa- 
ratus from  being  raised,  thus  preventing  the  valve  from  opening. 
It  has  been  suggested  that  the  evaporation  of  the  fluid  in  the  outer 
vessel,  would  require  a  constant  supply.  This  supply  is  abundantly 
furnished  by  portions  of  condensed  steam  frequently  oozing  through 
the  valve.  (See  remarks  on  the  valve,  p.  69  of  the  last  volume.) 

Should  mercury,  instead  of  water,  be  used,  the  hydrostatic  appa- 
ratus should  be  made  of  cast  iron,  and  turned  smooth;  the  rim  on  the 
outer  vessel  being  made  capacious  enough  to  receive  the  surplus  fluid 
expelled  by  th^  opening  of  the  valve.  The  size  of  the  whole  would 
scarcely  exceed  one-twelfth  of  that  for  water.  No  cocks  in  the  outer 
vessel  would  be  required.  I  have  a  plan  and  drawings  of  one,  (in- 
cluding the  gauge,)  for  mercury,  but  as  it  has  not  yet  been  put  in 
practice,  I  need  not  describe  it. 

3d.  Deficiency  of  water. — This  is  directly  and  indirectly,  per- 
haps, the  most  frequent  source  of  the  injury  and  of  the  explosion  of 
boilers.  Many  boilers  have  been  caused  to  leak,  and  others  have 
been  rendered  useless  by  being  overheated  and  burned,  while  little 
or  no  water  was  in  them,  although  no  explosion  was  produced. 

A  boiler,  (the  one  alluded  to  in  the  former  part  of  this  communi- 
cation,) which  I  erected  about  three  years  since,  was,  when  nearly 
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new,  in  danger  of  being  destroyed  from  this  cause.  The  water  had 
b>en  permitted  to  subside  below  the  flues,  and  the  first  intimation  of 
the  fact  was  given  by  the  steam  rushing  violently  out  of  the  steam 
pipe,  at  a  joint  five  feet  from  the  boiler,  the  solder  of  which  it  had 
melted.  The  coverioo;  round  the  pipe  and  the  packing  of  the  piston 
were  also  burned  by  it.  In  this  instance,  the  boiler  was  probably 
saved  by  the  fusion  of  the  joint.  It  was  made  of  commoo  plumber's 
aolder,  the  melting  point  of  which  is  about  400^. 
,  This  circumstance  naturally  leads  the  mind  to  fusible  plugs  and 
plates,  as  the  principle  on  wAich  they  act,  was  fully  exemplified  in 
the  melted  joint.  It  would  appear  that  some  similar  mode  of  apply- 
ing them  would  be  more  advantageous  than  the  ordinary  way  of  plac- 
ing them  in  the  bottom  of  boilers. 

A  very  small  iron  or  copper  tube,  of  a  tapering  form,  inserted  into 
a  boiler,  and  having  one  end  closed  by  a  fusible  plug,  (or  a  few  inches 
of  the  closed  end  formed  of  the  fusible  metal,)  would  answer  every 
purpose  of  a  <«  tell-tale.''  The  small  escape  of  steam  would  be  no 
very  serious  occurrence  to  passengers,  or  to  the  progress  of  the  boat; 
yet  it  would  be  sufficiently  so  to  the  engineer  to  secure  his  atten- 
tion. The  fusible  tube  should  be  thinnest  where  it  unites  with  the 
other,as  in  that  case  it  would  melt  there  first, 
and  would  then  drop  into  the  boiler,  leav- 
ing the  pipe  clear.  (See  fie.  6.)  The  upper 
end  ought  to  be  closed  and  perforated  with 
holes  to  prevent  it  from  being  plugged  up. 
A  deficiency  of  water  is  supposed  by  many 
to  have  been  the  primary  cause  of  the  dread- 
ful explosion  (Sept.  24,  18S0,)  of  a  hich 
Sressure  cylindrical  boiler,  belonging  to  Mr. 
l^Queen  of  this  city:  this  explosion  entire* 
ly  demolished  the  large  brick  building  in  which  the  boiler  was  placed, 
and  killed  the  engineer,  and  one  other  person.  The  boiler  was  twen- 
ty feet  lon^,  thirty  inches  in  diameter,  and  made  of  one-fourth  inch 
American  iron;  it  had  no  interior  flues,  and  was  in  very  little  worse 
condition  than  when  new.  It  was  placed  a  little  below  the  level  of 
the  street,  in  the  lowest  floor  of  the  building,  its  front  end  facing  the 
street.  The  fracture  took  place  near  the  bridge  wall,  or  further  end 
of  the  furnace,  (its  hottest  part,)  and  divided  the  boiler  into  two 
pieces.  The  front  end  of  the  boiler,  about  five  feet  long,  was  pro- 
jected through  the  front  wall  of  the  building,  across  the  street, 
through  the  m)nt  of  a  frame  house  opposite,  and  lodged  in  the  mid- 
dle ofthe  second  floor.  The  other  piece  was  found  resting  on  a  part 
of  the  bed  of  brickwork  in  nearly  a  perpendicular  position,  with  the 
fractured  end  upwards. 

The  line  of  the  fracture  was  very  irregular,  not  confining  itself  to 
the  seams,  but  passing'through  the  middle  of  one  or  two  of  the  sheets. 
The  eneine  was  going  at  an  increased  speed,  so  as  to  attract  the  atten- 
tion of  Mr.  J.  McLaren,  the  foreman  ot  the  foundry,  who  directed  the 
attendant  to  slacken  it,  as  the  blast  of  air  to  the  cupola  furnace,  (the 
apparatus  for  producing  which  the  engine  was  driving,)  was  too  great 
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at  the  tine*  In  about  five  minutes  after  this,  the  ezplMien  took 
place.  It  18  supposed  that  the  attendant  had  discovered,  immedi- 
ate! j  before  the  explosion,  that  there  was  a  deficiencj  of  water  in 
the  tx>iler,  and  had  just  opened  the  communication  with  the  forcing 
pump,  as  he  was  found  lying  by  the  feed  cock  which  was  opem  He 
might,  however,  have  had  the  direction  of  Mr.  McLaren  in  view  in 
performing  that  operation,  tf^f^^  cock  were  not  mduaihf  opened  brfore 
the  directions  were  given.  The  appearance  of  the  fractured  part  gave 
no  indication  of  the  boiler  having  been  burnt,  or  otherwise  injured 
bj  the  fire.  The  load  on  the  safety  valve,  or  the  tension  of  steam 
necessary  to  raise  it,  was  wholly  unknown,  and  yet  additional  weights 
were  occasionally  added.  The  attendant  had  been  recently  employ- 
ed on  the  premises  as  a  labourer,  but  from  his  representing  himself 
as  having  previously  had  charge  of  an  engine,  was  permitted  to  at- 
tend it.  He  is  generally  believed  to  have  been  very  incompetent  for 
so  important  a  charge*  An  unusual  difficulty  occasionally  attended 
the  feeding  of  this  boiler*  When  the  steam  was  very  high,  and  the 
water  low,  the  pomp  could  not  force  the  water  through  the  feeding 
pipe,  until  it  (the  pipe,)  was  cooled  by  the  application  of  cold  water 
**  to  condense  the  steam  in  iti*^  after  the  pipe  was  once  filled  with 
water,  the  supply  was  continued  without  dtmculty.  It  would  seem 
from  this,  that  the  water  must  have  been  very  low,  or  that  the  feeding 
pipe  did  not  descend  low  enou^  into  the  boiler;  it  misht,  however, 
have  been  influenced  by  the  resistance  of  the  heat,  which  subject,  die 
following  observations  may  still  further  illustrate. 

When  several  boilers,  on  the  same  level,  are  used  together,  and 
fed  by  a  pipe  attached  to  only  one  of  them,  (the  rest  being  connected 
by  tubes  to  the  first,)  water  will  not  stand  onthe  same  level  in  each; 
on  the  contrary,  those  boilers  which  are  most  highly  heated,  will  o/- 
ways  have  the  least  water  in  them.  This  fact  has  been  repeatedly, 
and  I  think  conclusively,  established.  It  has  been  a  common  occur- 
rence in  the  use  of  those  thin  rectangular  boilers  so  often  used  for 
small  stationary  engines.     Fig.  7,  represents  a  vertical  section  of  a 

set  of  these  boilers  belonging  to 
Mr.  Fanshaw  of  this  ci^«  and 
will  serve  for  illustration.  A^ 
B,  C,  D,  show  the  front  end  of 
the  boilers;  F,  the  feeding  pipe, 
which  terminates  in  D;  C,  B,  A, 
are  supplied  with  water  from  t) 
through  the  tubes  0  0  O;  S,  is  the 
steam  pipe. 

The  external  sides  of  A  and 
D  are  inclosed  in  brickwork. 
The  fire  circulates  under  and 
between  the  boilers,  embracing 
both  sides  of  B  and  C,  but  only 
one  side  of  A  and  IX  Conse- 
quentljTi  the  temperature  of  B 
and  C  is  kept  at  a  higher  range 
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than  ttiat  of  A  aad  D.  Now  there  was  always  g:reat  difficalty  in  keep- 
ing  the  water  in  the  auddle  boilen^  though  noM  whatever  in  the  others. 
It  would  freqaeotly  stand  twelve  inches  higher  in  them  than  in  B  and 
C,  aid  yetf^  h&d  to  pan  through  Mem  to  feed  A,  (which  was  always 
fall  J  supplied!)  B  and  C  were  also  freqfienUy  humi  out^  while  the 
others  remained  perfect.  This  is^  in  mj  jodement,  a  very  clear  ex- 
emplificatioii  of  the  great  repellent  power  of  aeat$  the  deficiency  not 
being  caused^  (as  was  supposed,)  from  the  greater  elasticity  of  the 
ateam  in  the  middle  boilers,  for  the  pipes  uniting  them  at  their  upper 
parts,  would  equalize  the  tension  of  the  steam  in  all*  It  presents 
also  a  strong  adiaonition  totiuTe  each  boiler  (where  several  are  used,) 
Bupplied  with  water  independently  of  the  rest 

Mr.  Fanshaw  adopted  this  plan,  for  which  a  patent  was  obtained^* 
and  by  it  has  completely  avoided  the  difficulty  and  danger  attove 
mentioned. 


In  attempting  to  devise  other  modes  of  supplying  water  to  boilers, 
the  moat  premising  in  appearance  was  the  following: 


A,  fiff.  8,  represents'a  closed 
vessel  placed  above  the  boiler,  so 
as  to  be  surrounded  by  the  floes 
of  the  furnace,  after  they  leave 
the  boiler.  This  vessel  is  sup- 
plied with  water  by  the  pipe  and 
cock  B,  from  a  reservoir:  the 
small  cock  at  top  is  to  allow  the 
air  and  steam  to  escape  for  that 

Krpose.  The  water  descends 
»m  A  into  the  boiler  by  the 
pipe  and  cock  C*  The  pipe  and 
cock  D  are  to  admit  the  steam 
on  the  surface  of  the  water  in  A 
to  neutraliKe  the  pressure  of  the 
steam  on  the  mouth  of  C,  after 
the  two  upper  cocks  have  been 
closedk 

This  apparatus  did  not  answer 

the  very  sansuine  expectations 

formed  of  it*    Mr.  R.  McQueen,  Jr.  also  attached  it,  in  1828,  to  one 

of  the  boilers  in  their  establishment.    It  was,'however,  laid  aside  as 

inferior  to  the  pump* 

In  endeavouring  to  prevent  danger  arising  from  want  of  watery  I 
have  sought  for  a  method  of  makine  it  known,  in  iMreference  to  any 
apparatus  for  supply;  because  I  believe  it  to  be  of  far  more  impor- 
tance to  knmo  warn  a  deficiency  occursr  and  how  long  it  remains, 
than  to  depend  upon  any  method  of  supply  however  excellent  in  it- 
self. The  best  of  pumps^  and  other  apparatus  for  the  same  purpose, 
maj,  and  do,  eet  oat  of  order^and  the  difficulty  is  not  to  repair  lAem, 
but  to  ascertain  when  they  cease  to  act  When  such  is  the  case^  and 
an  engine  is  in  full  operation^  a  very  few  minutes  are  of  immense 

*  See  Journal  Franklin  Institute,  vol.  iv.  p.  179. 


Digitized  by 


Googk 


6  Explosions  of  Steam  Boilers. 

importance  in  obtuning  a  knowledge  of  the  fact,  became  the  ap- 
proach and  increase  of  danger,  then  keep  pace  with  the  conBump- 
tion  of  the  steam. 

One  of  the  chief  obstacles  to  overcome  in  attempting  to  ascertain 
the  true  line  of  the  water's  surface  is  from  the  agitation  of  the  water. 
Glass  tubes  have  been  used  to  expose  it  to  the  sight,  but  there  is  a 
difficulty  in  keeping  them  sufficiently  clean  for  that  purpose,  and 
they  are  very  liable  to  fracture.  Besides,  unless  the  water  be  at  rest, 
the  apparent  line  in  the  glass  may  be  very  different  from  the  true 
level  of  the  great  bulk  of  the  fluid. 

To  the  same  cause  may  be  attributed  the  inaccuracy  to  which 
gauge  cocks  are  occasionally  liable:  more  especially  when  inserted 
through  the  top  of  a  boiler,  or  when  turned  down  after  entering  the 
aides,  portions  of  water  beins  constantly  thrown  up  into  their  tubes, 
and  expelled  by  the  steam  when  they  are  opened. 

Should  the  tube  recommended,  (fig.  1,  p.  366,  vol.  ix.)  answer  the 
purpose  of  lessening  or  destroying  the  ebullition  as  supposed,  gauge 
cocks  will  affi>rd  more  certainty  in  their  operations. 

FloatB  have  been  much  used  in  stationary  engines,  and  have  been 
recommended  for  boilers  in  steam-boats,  but  there  are  too  many  de- 
fects in  them  as  ordinarily  used,  to  jpermit  their  being  safely  relied 
upon.  Their  form  is  defective.  The  solid  float  requires  to  be  ba- 
lanced outside  of  the  boiler,  which  makes  it  too  complex,  and  ren- 
ders it  more  liable  to  derangement.  The  hollow  metallic  floats  are 
in  danger  of  being  collapsed.  Both  kinds  are  closed  with  the  stuff- 
ing box,  which  is  sufficient  to  destroy  all  accuracy  in  them.  And 
should  a  valve  be  used  as  recommended  by  Mr.  Cassedy,  page  98  of 
volume  ix.  the  pressure  of  the  steam  on  the  area  of  the  valve  would 
prevent  it  from  bein^  opened.  The  water  might  subside,  and  leave 
the  float  suspended  in  the  steam,  should  the  tension  of  the  steam, 
and  the  area  of  the  valve,  be  sufficiently  great.  I  fell  into  this  same 
error,  as  may  be  seen  p.  £36,  vol.  vi.  Journal  of  Franklin  Institute, 
fi^.  2,  which  could  not  pass  through  Dr.  Jones'  hands  without  imme* 
diate  detection. 

The  ^reat  object  in  a  float,  is  to  make  known  the  least  decrease  of 
water,  in  the  shortest  possible  time  after  it  has  occurred.  To  accom- 

J»Ush  this,  much  depends  on  the  form  given  to  it  That  its  ordinary 
brm  is  not  the  best  adapted  to  this  purpose,  will  be  evident  from 
what  follows.  The  solid  floats  of  Bolton  and  Watt,  and,  so  far  as 
I  know,  of  all  others,  are  in  the  form  of  a  rectangular  prism:  their 
upper  and  under  surfaces  being  equal,  and  their  sides  at  right  angles 
to  them.  Let  a  float  of  this  description,  say  twelve  inches  square, 
and  six  inches  deep,  be  properly  adjusted  to  a  boiler;  and  suppose 
the  water  to  subside  one  inch  below  its  upper  surface,  it  will  then 
have  144  cubic  inches  of  its  contents  above  the  fluid,  and  its  weight 
consequently  increased  by  that  of  the  same  quantity  of  water:  that 
is,  it  will  preponderate,  (deducting  friction,  &c.)  with  a  force  equal 
to  the  weight  of  so  many  cubic  inches  of  water.  Now  let  another  float 
of  the  same  solid  contents  and  perpendicular  depth  aa  the  above,  be 
made  in  the  form  of  an  inverted  cone,  (the  diameter  of  its  base  would 
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be  23.5  inches,)  then  let  the  water  subside  one  inch  below  its  surface, 
and  the  contents  of  the  frustum  exposed  above  the  fluid,  would  be  360 
cubic  inches;  consequently,  it  would  preponderate  with  a  force  com- 
pared to  that  of  the  other  as  five  to  two;  that  is  two  and  a  half  times 
as  ereat,  or,  it  would  have  the  same  power  to  make  known  a  deficien- 
cy ^^ore  the  water  had  subsided  one  half  the  distance.  £nd  this  ad- 
vantage of  the  cone  will  apply  to  aU  floats^  solid  or  hollow^  and  whe- 
ther their  specific  gravities  be  greater  or  less  than  that  of  the  fluid  m 
which  they  rest. 

It  does  appear  that  if  a  float  could  be  made,  without  bein^  subject 
to  the  evils  before  mentioned,  it  would  prove  as  perfect  an  indicator 
of  a  deficiency  of  water,  as  any  other  apparatus  yet  devised.  The 
following  is  a  description  of  one  designed  to  obviate  those  evils.  It  is 
the  result  of  much  mental  and  manual  labour,  and  has  consumed  the 
greatest  portion  of  my  time  for  the  last  two  years.  I  have  had  it  in 
use  for  the  last  ten  months,  and  its  accuracy  has  far  exceeded  my 
anticipations.  It  has  never  once  failed  in  making  known  the  height 
of  the  water  when  at  a  certain  point,  and  I  do  not  believe  the  water 
can  subside  one-fourth  of  an  inch  below  that  point  without  the  fact 
being  made  known  by  it,  and  that  whatever  may  he  the  tension  of  the 
steam  in  the  boiler.  We  work  the  steam  ordinarily  at  70  lbs.  on  the 
inch.  The  hydrostatic  valve  is  placed  on  the  same  boUer,  and  is 
constructed  to  blow  off  at  80  lbs. 

The  committee  will  be  able  to  judge  how  far  I  am  under  the  influ- 
ence of  that  partiality  to  their  own  productions  common  to  inventors. 
They  will  also  perceive  how  far  this  device  is  applicable,  (if  at  all,) 
to  boilers  in  steam  boats.  I  think  it  could  be  usefully  introduced  in 
those  that  navigate  smooth  waters,  (if  not  in  all,)  as  it  is  not  subject 
to  the  agitation,  or  swinging  motion  of  the  common  float. 
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Fig.  9,  to  a  section  of  the  iloatf  being  a  double  eone^  that  ia,  two 
cones  united  at  their  baseS|  made  of  thin  sheet  copper.  The  lower 
one  being  the  float  proper,  the  upper  one  terminating  in  the  tube  B, 
which  has  a  female  screw  formed  at  its  end:  o  o  are  two  short  bent 
tubes,  to  preserve  a  communication  between  the  steam  in  the  boiler 
and  the  interior  of  the  float;  thej  are  preferred  to  mere  holes,  as  they 
preTont  mud,  &c«  from  &Uing  into  the  float  when  thrown  up  b|y  the 
agitation  of  the  fluids 

U,  is  a  tube  six  inches  long  and  two  in  diameter,  securely  fixed 
on  the  top  of  the  boiler,  four  inches  of  its  length  being  inside,  and  the 
rest  outside  of  the  boiler  j  a  screw  is  formed  on  the  latter  part.  The 
neck  of  the  float  or  tube  B  is  made  to  move  easily  in  U,  which  thus 
serves  as  a  guide.  Y,  is  a  tube  rather  longer  than  the  depth  of  the 
float;  a  screw  four  or  five  inches  long  is  formed  on  it  at  X,  which  fits 
into  the  corresponding  screw  on  the  neck  of  the  float:  a  sufficient  length 
is  given  to  X,  to  sdjust  by  it  the  float  to  the  required  surface  of  the 
water  in  the  boiler.  S,  is  a  nut  to  screw  on  x!,  close  to  the  top  of 
the  float,  after  it  has  been  united  to  the  latter,  to  steady  them;  a  col- 
lar may  be  placed  between  them,  to  make  them  steam  tight,  though 
this  last  is  not  necessary.  The  lower  end  of  ¥  reaches  to  within  half 
an  inch  of  the  lowest  part  of  the  float  Its  upper  end  is  formed  into 
a  valve,  which  is  ground  air  tight  to  its  seat  at  V;  it  is  made  a  little 
spherical  to  admit  of  the  small  motion  or  play  of  the  neck  of  the  float 
in  U:  in  the  centre  of  the  valve  seat,  or  the  part  ground,  are  drilled 
two  small  holes,  half  an  inch  in  diameter,  through  which  the  steam 
escapes,  when  the  valve  opens,  by  the  sinking  of  the  water,  thus 
giving  notice  of  the  fact. 

W,  is  made  to  screw  on  U  as  represented,  it  serves  as  a  guide 
to  the  part  of  Y  above  X:  its  upper  part  is  formed  to  receive  the  un- 
der side  of  the  valve,  which  may  be  ground  to  fit  it,  (the  die  is  not 
essential,)  so  that  when  the  valve  is  opened,  a//  the  steam  which  es- 
capes may  pass  through  the  float.  It  is  also  conveniently  separated 
from  U  for  the  purpose  of  altering  or  adjusting  the  depth  of  the  float 
in  the  boiler  by  means  of  the  screw  X.  The  committee  will  perceive 
that  the  pressure  of  the  steam  against  the  valve,  is  neutrali^d  by  its 
pressing  equally  (through  the  tube  in  the  float,)  against  the  valve  ieat 
at  y.  The  whole  of  the  parts  are  represented  together  in  fig.  10; 
the  water  in  the  boiler  being  as  high  as  required,  the  valve  is  closed. 
Suppose  the  water  to  subside  half  an  inch,  the  valve  opens  and  the 
steam  escapes  through  the  fioat,  up  the  tube  Y,  and  through  the  small 
openings  at  V.  I  placed  over  V,  a  trumpet  mouthed  organ  pipe, 
the  noise  of  which  was  so  great  as  to  draw  the  attention  of  people  in 
the  street,  (190  feet  distance,)  who  supposed  the  boiler  had  burst. 
I  afterwards  closed  one  of  the  openings  as  the  other  was  quite  sufli- 
cient  for  every  purpose  of  a  tell-tale,  by  the  noise  of  the  escaping 
steam,  without  the  addition  of  any  instrument  whatever. 

It  may  be  supposed  by  some  persons  that  water  (condensed  steam,) 
would  collect  in  the  fioat  and  so  destroy  its  buoyancy,  but  I  never 
found  this  to  be  the  case,  although  I  have  frequently  unscrewed  W, 
and  taken  out  the  tube  Y:  indeed,  were  it  to  collect  there,  it  would 
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open  the  valve  by  its  weight,  and  be  expelled  by  the  steam.  This, 
however,  never  took  place  but  twice,  both  of  which  times  the  feeding 
pump  had  been  suffered  to  work  until  the  water  had  risen  nearly  to 
the  small  tubes  o  a,  when  of  course  it  entered  the  float,  but  gave  im- 
mediate notice  of  the  excess  of  water,  by  being  expelled  through  the 
openings  at  V. 

The  agitation  of  the  water,  has  little  or  no  effect  oa  this  float;  this, 
however,  may  be  owing  to  the  small  size  of  the  boiler  and  engine. 
The  valve  is  never  opened  until  the  water  is  on  the  verge  of  its  pre- 
scribed limits,  when  the  valve  will  alternately  open  ana  close,  per- 
haps twice,  in  the  space  of  a  minute,  thus  giving  notice  of  the  ap- 
proach of  a  decrease  of  water.  In  such  cases,  a  few,  say  six  to  eight, 
strokes  of  the  pump  will  silence  it.  After  the  valve  is  completely 
opened,  fifty  strokes  of  the  pump  invariably  close  the  valve.  The 
boiler,  as  before  mentioned,  is  twenty  feet  long,  and  two  feet  in  di- 
ameter. The  diameter  of  the  feeding  pump  is  two  and  three-eiehths 
Inches,  and  the  length  of  its  stroke  six  and  a  half  inches.  These 
dimensions,  taken  in  connexion  with  the  facts  stated  above,  show  the 
very  small  decrease  in  the  depth  of  the  water  in  the  boiler  which  is 
made  known  by  this  float  The  committee  will  perceive  that  the 
float  cannot  sink  more  than  one  half  an  inch  whatever  may  be  the 
decrease  of  water  in  the  boiler,  as  its  lower  part  rests,  when  opened, 
that  distance  upon  the  corresponding  part  of  W.  That  distance  for 
the  valve  to  open  is  abundantly  sufiScient.  The  valve  itself  is  only  . 
five-eighths  or  an  inch  in  diameter. 

I  have  made  many  other  floats  during  the  last  three  years,  but  this 
embraces  the  best  features  of  them  all;  it  is  therefore  unnecessary  to 
describe  them  at  present. 

The  last  cause  of  explosions  mentioned  in  the  commencement  of 
this  paper  is  neglect.  Perhaps  every  thing  that  could  be  said  on  this 
subject,  has  been  anticipated  in  those  communications  already  pub- 
lished by  the  committee,  I  therefore  pass  to  the  consideration  ot  the 
means  proposed  for  confining  the  effects  of  an  explosion  to  the  vici- 
nity of  the  boiler  itself. 

For  this  purpose  bulk  heads  have  been  strongly  recommended. 
Perhaps  they  could  not  be  made  to  impart  equal  security,  to  take  up 
less  room,  &c.  better  than  in  the  form  of  an  extra  boiler,  or  strong 
cylindrical  casing  of  iron,  inclosing  the  boiler  proper,  with  a  certain 
space  between  them.  When  boilers  are  placed  fore  and  aft,  and  on 
the  guards,  the  end  of  this  casing  might  be  left  open.  This  plan 
would  have  important  advantages  which  no  bulk  heads  could  possess. 
The  space  between  it  and  the  boiler,  would  allow  for  the  expansion 
of  the  steam  in  case  of  explosion,  and  by  its  cylindrical  form,  the 
effect  would,  in  a  manner,  be  isolated,  and  so  prevented  from  ex- 
pending its  energy  against  the  boat.  I  have  no  ooubt,  however,  that 
a  steam-boat  may  be  made  quite  secure  without  either  of  these  devices. 
The  different  subjects  proposed  to  be  embraced  in  this  letter,  have 
now  been  discussed.  I  shall  be  much  gratified  should  my  communi- 
cation contain  any  thing  calculated  to  prevent  explosions,  or  to  in- 
crease our  confidence  in  the  use  of  the  steam  engine,  that  ^*  noblest 
work  of  man."  Thomas  Ew9aj(k. 

Vol.  X.— No.  1.*^ult,  1832.  2 
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CorUinuaiian  of  the  Report  of  the  Committee  of  the  FrankMn  InatitiUe 

of  Penmylvania^  appointed  Mayy  \%SL%  to  (ueettmij  by  experiimafii^ 

the  vahie  of  Water  at  a  Moving  Power. 

(Continued  from  p.  377,  vol.  is.) 
WHEEL  NO.  III. 

The  diameter  of  this  wheel  was  ten  feet  The  wheel  haTins;  been 
substituted  for  No.  II.  and  the  necessary  alterations  made  in  the  ap- 
paratosy  the  friction  of  the  wheel  and  dram  was  examined,  and  as- 
certained tobevin  each,  one  per  cent,  of  the  weight  applied. 

The  differences  of  weight  wnich  were  applicable  to  the  experiments 
with  the  larger  wheels,  would  have  been  too  considerable  for  that  un- 
der consideration.  Variations  were  made  occasionally  of  fourteen 
pounds,  and  usually  of  twenty-eight,  or  fifty-six  pounds;  the  leads  of 
103  lbs.  were  sometimes  used  to  make  up  a  considerable  weight. 
With  small  apertures  it  was  found  necessary  to  remove  the  leads 
which  in  the  former  experiments  were  contained  in  the  iron  basket 
The  friction  table  will,  therefore,  contain  instead  of  the  usual  con- 
stant resisting  weight  the  weight  when  the  leads  were  removed,  and 
the  addittonal  friction  for  fifty-six  pounds,  from  which  that  for  the 
different  weights  is  easily  obtained* 

The  weight  raised  by  this  wheel  was  never  sufficient  to  suspend 
the  shaft 

Constant  inattive  weight. 

Weight  of  the  wheel,  -  -         1600  lbs. 

Weight  of  that  part  of  the  chain  which  was 
between  the  barrel  of  the  shaft  and  the  drum,    264  " 

Weight  of  the  drum,  -  -  £00  " 

Total,  -  -  -  2064  lbs. 

Friction  upon  this  at  one  per  cent.  -  20.64  lbs- 

Constant  resisting  weight 
That  part  of  the  chain  which  was  between 
the  barrel  of  the  shaft  and  the  ground,         -        20  lbs. 
Weight  of  the  iron  basket,  -  -      126  " 

Total,  -  -  -  146  lbs. 

Friction  upon  this  at  one  per  cent.  -  1.46  lb. 

Tncfiim  from  constant  weighty        -  -  22. 10  lbs. 

The  centre  of  gravity  of  the  water  upon  this 
wheel,  (see  Fig.  3,  Plate  V.)  was  3.02  feet 
from  ^e  axis,  and  the  barrel  about  which  the 
chain  was  wound  was  one  foot  from  the  same 
axis;  hence  to  raise  146  lbs.  and  overcome  a 
friction  of  22.10  lbs.,  the  constant  friction  just 
found,  required  a  weight  of  water  of       -        55. 66  lbs. 

Friction  due  to  this  at  one  per  cent        -  .56  lb. 

Total  amount  of  friction  when  the  weight 
raised  was  146  lbs.  -  -  22.66  lbs. 
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Additional  frictioD  for  every  5%  lbs. 

Weight,  -  -  56.00  lbs. 

To  balance  this  weight  and  its  friction,  or 
56.56  lbs.  required,  at  3.02  feet  from  the  axis, 
a  weight  of  water  of  -  -         18.73  " 

Total,  -  -  -         74.73  lbs. 

Friction  upon  this  weight  at  one  per  cent  .75  lb. 

The  details  in  relation  to  wheel  No.  III.  were  as  fellow. 

The  diameter  of  the  wheel  was  ten  feet,  the  breadth  twenty  inches, 
being  sixteen  inches  in  the  clear  between  the  cants  which  were  six 
inches  deep. 

The  buckets  applied  were  of  the  elbow  form,  the  depth  beins 
twelve  and  one  quarter  inches,  the  width  of  elbow  three  inches,  and 
the  opening  at  the  throat  two  inches.  The  number  of  buckets  was 
thirtj-four. 

There  were  no  air  vents  in  the  buckets. 

This  wheel  was  used  only  as  an  overshot  wheel*  Two  chutes 
were  placed  near  the  top  of  the  wheel,  (see  Plate  Y II.)  They  were  so 
situated  in  relation  to  each  other,  that  when  a  bucket  had  just  ceased 
to  receive  water  from  the  one,  it  began  to  receive  the  water  discharged 
by  the  other.  The  inclination  of  each  chute  to  a  tansent  to  the 
wheel,  drawn  through  the  point  at  which  one  side  of  tlie  cnute  if  pro* 
duced  would  cut  the  periphery  of  the  wheel,  was  the  same.  The  ob-. 
ject  of  providing  the  two  chutes,  was  to  determine  the  relative  effects 
of  one  aperture  of  a  eiven  area,  and  of  two  apertures  the  sum  of  the 
areas  of  which  should  be  equal  to  the  area  of  the  first,  all  other  cir- 
cumstances being  the  same.  These  experiments  were  suggested  bj 
observing  that  the  narrow  throat  of  the  elbow  buckets  prevented  their 
fiUine  in  the  time  of  passing  one  chute,  the  air  in  the  bucket  having 
DO  other  vent  than  the  passage  through  which  the  water  entered. 

The  sates  used  at  these  chutes  are  represented  in  Plate  VII^  where 
a  and  o  are  the  chutes,  and  c  and  d  are  the  sliding  gates  closing  the 
chutes.  The  dimensions  of  the  parts  will  be  seen  from  the  scale  at- 
tached to  the  drawing. 

A  reference  to  the  tables  will  show  that  this  wheel  was  used  both 
with  and  without  a  breast,  and  that  in  each  case  the  general  order  of 
the  experiments  was  similar  to  that  followed  in  the  cases  of  the  other 
wheels. 

The  breast  extended  to  the  height  of  three  feet  and  a  half  above 
the  lowest  point  of  the  wheel. 

The  tables  will  be  designated  by  the  Roman  numerals.  The  ex- 
periments made  with  the  wheel  close  to  the  breast  will  be  contained 
in  table  I,  parts  1,  2,  and  3.  Those  with  the  wheel  removed  from 
the  breast  in  table  II,  parts  1  and  2. 

Under  the  heading  **  Width  of  aperture,^'  will  be  found  two  co- 
lumns for  the  purpose  of  entering  the  widths  of  opening  when  both 
the  chutes  were  used. 

The  height  through  which  the  weight  was  raised,  as  in  wheel  No. 
II,  was  exactly  forty  feet. 
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TO  THX  COXMITTSB  OF  PVBUCATXOITS  OV  THB  JOUKKAX.  OF  TBS  VBAVKUV 
HfBTITUTX* 

R^ly  to  the  further  remarks  of  Mr.  Espy  on  the  application  of  water 

t^pon  wheels. 

Gentlemen, — In  the  number  of  this  Joarnal  For  May  last,  (No.  5, 
▼ol.  ix.)  are  contained  certain  remarks  bj  Mr.  J.  P.  Espy  upon  my 
notice  of  a  critique  made  bj  him  upon  a  paper  over  the  signature 
«L.  M."  In  the  course  of  his  remarks  Mr.  Espy  has  condition- 
ally  corrected  what  I  then  pointed  out  as  an  error  which  his  critiqae 
upon  '*L.  M."  contained.  The  condition  is,  that  the  '^supposition'' 
be  erroneous  <^  that  water,  or  any  other  heav^  body,  produces  the 
same  mechanical  effect  by  moving  with  a  uniform  velocity  down- 
wards the  same  distance  whatever  its  velocity  may  be:"  he  does  not 
show,  however,  nor  am  I  able  to  perceive,  how  the  truth  of  this  sup- 

rition  (which  I  hold  to  be  undeniable,)  can  be  made  to  sustain  what 
then  stated  in  effect,  viz.  That  when  the  ^*  velocity  of  water  in 
the  required  direction  is  five  and  a  half  feet,  immediately  on  strik- 
ing the  wheel  it  receives  an  additional  velocity  of  sis  and  a  half  feet 
by  a  force  due  to  a  head  of  eight  inches. "  I  therefore  assume  that  he 
has  not  admitted  and  corrected  the  error  into  which  I  supposed  he 
had  ^^inadvertently  fallen." 

Mr.  Espy's  mode  of  using  time,  instead  of  space,  as  an  element 
in  his  calculations,  does  not  appear  to  me  to  be  correct,  and  I  must, 
therefore,  reject  as  erroneous  the  result  at  which  he  arrives,  viz.  that 
the  whole  loss  of  power  will  be  forty-one  inches.  On  the  contrary, 
if  it  be  admitted  tnat  when  the  water  strikes  the  soaling  at  an  angle 
of  forty-five  de|;rees,  the  motion  (five  and  a  half  feet,)  in  the  direc- 
tion of  the  radius  of  the  wheel  is  destroyed,  ^<L.  M.V  calculation 
would  be  right  The  result  of  this  calculation  is  a  loss  of  head  of 
tiiirty-three  and  one-third  inches,  instead  of  forty-one  inches  as  given 
by  Mr.  Espy.  I  do  not,  however,  admit  the  destruction  of  the  whole 
of  the  velocity  in  the  direction  of  the  radius  of  the  wheel,  and  will 
endeavour  to  show  that  it  is  chiefly  changed  to  the  direction  of  the 
tangent. 

Mr.  Espy  says,  *^  if  we  suppose  the  water  and  the  sealing  both 
perfectly  elastic,  the  water  upon  striking  the  soaling  would  rebound, 
making  the  angle  of  reflection  equal  to  the  angle  of  incidence;  and  the 
velocity  in  the  direction  of  the  tangent  would  evidently  remain  the 
same.  If  we  suppose  the  water  and  the  soaling  both  perfectly  hard 
and  smooth,  upon  striking  the  soaling,  the  motion  of  the  water  in  the 
direction  of  the  radius  of  the  wheel  would  be  entirely  destroyed, 
whilst  that  in  the  direction  of  the  tangent  would  remain  the  same." 
The  first  of  these  propositions  I  fully  admit;  but,  as  the  water  does 
not  possess  the  property  of  perfect  elasticity,  the  angle  of  reflection 
will  not  be  eoual  to  the  angle  of  incidence.  The  last  proposition  I 
will  neither  affirm  nor  deny,  inasmuch  as  having  no  materials  which 
are  perfectly  hard,  no  experiments  have  been,  or  can  be  made,  to 
prove  what  would  be  the  result  if  such  materials  could  be  found  and 
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used  for  the  purpose.  But  I  admit  that,  if  instead  of  the  water  and 
the  wheel,  solid  and  non-elastic  substances,  such  as  do  exist,  however 
hard,  (none  being  so  hard  as  to  resist  a  change  of  form  on  collision,) 
were  used,  the  motion  in  the  direction  of  the  radius  would  be  de- 
stroyed, and  that  in  the  direction  of  the  tangent  remain  the  same. 
This  destruction  of  motion,  however,  cannot  be  effected  without  the 
result  of  a  change  of  form  of  one  or  both  of  the  substances  thus 
brought  into  collision,  and  the  quantity  of  power  expended  in  the 
change,  will  be  equal  to  the  quantity  of  motion  or  power  destroyed. 
For  example,  suppose  a  leaden  ball  of  two  pounds  be  let  fall  from  a 
height  of  100  inches  on  a  hard*  non-elastic  horizontal  plane,  and  the 
lower  side  of  the  ball  be  indented,  or  bruised,  so  that  its  mass  be 
brought  one  inch  nearer  the  plane  than  where  it  first  struck,  the 
space  through  which  the  mass  would  have  passed  after  contact, 
would,  of  course,  be  one  inch,  the  mean  degree  of  the  force  of  col- 
lision would  be  found  as  follows:  as  100  inches,  the  distance  through 
which  the  ball  descended,  is  to  two  pounds,  the  force  by  which  it 
was  impelled,  so  is  one  inch  to  200  pounds,  the  medium  force  bj 
which  the  ball  would  have  been  resisted  in  its  collision  with  the 
plane;  and  in  like  manner  if  a  similar  ball  be  projected  against  the 
soaling  of  a  wheel  supposed  to  be  hard  and  non-elastic,  the  figure  of 
the  ball  would  be  changed,  and  the  quantity  of  resistance  in  the 
change  would  be  equal  to  the  quantity  of  motion  or  power  destroyed. 
The  result  will  be  ver^  different,  however,  if  water  be  used  instead 
of  the  leaden  ball,  which  must  be  apparent  to  every  person  of  the 
slightest  observation.  Suppose  two  pounds  of  water  be  let  fall  upon 
a  plane;  portions  of  it  will  be  driven  off*  nearly  in  the  direction  of  the 
plane,  radiating  from  the  point  of  impact,  at  a  velocity  but  little  di- 
minished: this  velocity  must  be  derived  from,  or  rather  is  a  part  of, 
the  original  motion,  the  direction  of  which  has  been  changed  bv  strik- 
ing the  plane.  Had  this  been  a  perfectly  elastic  body  it  would  have 
rebounded  perpendicularly  to  the  height  from  which  it  originally  fell; 
had  it  been  a  leaden  ball  its  particles  would  have  been  prevented  bj 
cohesion  from  flying  pff",  as  in  the  case  of  the  water,  consequently 
its  whole  motion  would  have  been  destroyed  by  the  change  of  figure, 
or,  in  other  words,  by  friction  occasioned  by  the  particles  pressing 
upon  each  other  with  great  force  in  this  movement  among  themselves. 
liVith  regard  to  the  water,  although  its  original  figure  suffers  agreater 
change,  yet  the  frictions  coniuming  the  motion  are  diminished,  the 
particles  being  pressed  with  less  force  against  each  other.  Thence, 
in  the  case  of  the  lead, -the  motion  was  all  destroyed,  and  only  part 
of  it  in  that  of  the  water;  what  remains  in  this  latter  case  would,  of 
course,  be  capable  of  producing  mechanical  effect. 

This  explanation  applies  to  the  action  of  the  wheels  at  Fair  Mount, 
which  receive  the  impulse  of  the  water  at  an  angle  of  forty-five  de- 
grees. We  are,  therefore,  not  to  expect  the  motion  in  the  direction 
of  the  radius  of  the  wheel  to  be  wholly  destroyed,  but  on  the  con- 
trary only  a  small  portion  of  it,  because  the  water  will  be  less  agi- 

*  Hard,  is  here  used  comparatively. 
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tated,  or,  what  is  the  same  thing,  the  particles  will  be  less  moved 
among  themselves  than  in  the  case  where  it  fell  perpendicularly  up- 
on a  plane.  Thus  the  water  will  move  off' nearly  in  the  direction  of 
the  tangent  with  no  other  loss  of  motion  than  that  occasioned  bj  a 
comparatively  small  agitation.  It  is  evident,  then,  that  a  change  of 
direction,  without  a  corresponding  destruction  of  motion,  is  not  re- 
pugnant to  anj  law  of  nature,  and  that  when  it  cannot  be  effected 
without  loss,  it  must  be  attributed  to  the  materials  made  use  of,  or 
to  the  manner  of  applying  them. 

Having,  as  I  believe,  shown  with  sufficient  clearness  that  a  change 
of  direction  may  take  place  under  the  circumstances  in  which  water  is 
used  at  Fairmount,  without  a  proportionate  loss  of  motion,  it  is  deemed 
unnecessary  to  extend  this  paper  In  review  of  Mr.  Espy's  deductions 
from  the  known  laws  of  action  and  reaction,  &c.  His  proposition 
for  substituting  time  instead  of  space,  as  an  element  in  determining 
the  power  of  water,  is  to  me  so  mystical,  that  I  confess  I  cannot,  or 
rather,  that  I  have  not  yet  been  able  to,  understand  his  illustrations 
in  support  of  it,  and  must  therefore  pass  it  by  for  the  present. 

I  would  be  indulged  in  a  few  observations  upon  a  subject  Intro- 
duced by  Mr.  Espy.  This  subject  refers  to  a  former  controversy  re- 
garding the  laws  of  momentum,  in  which  Mr.  Espy  maintains,  that 
momentum  is  proportional  to  the  velocity  of  a  body,  and  not  propor- 
tional to  the  square  of  the  velocity,  for  which  latter  law  he  says  I 
contended. 

It  will  be  necessary  first  to  state  that  I  understand  the  word  mo- 
mentum, to  mean  the  power  or  capability  of  a  body  in  motion  to  pro- 
duce a  mechanical  efi*ect  by  virtue  of  that  motion.  For  example,  if 
a  heavy  wheel  be  in  motion,  its  power  to  raise  a  weight  by  means  of 
a  cord  connected  with  its  axis,  I  deem  to  be  the  measure  of  its  mo- 
mentum, the  quantity  of  which  may  be  found  by  multiplying  the. 
weight  by  the  height  through  which  it  has  been  raised.  This  sup- 
poses the  wheel  to  be  free  from  all  other  resistances.  If  Mr.  Espy'a 
understanding  of  the  term  be  different  from  this,  our  difference  in 
opinion  may  relate  to  the  meaning  of  the  word  momentum  alone, 
n  ith  this  explanation,  I  will  proceed  to  appljr  the  theory  for  which 
Mr.  Espy  says  1  have  contended,  to  a  case  which  he  appears  to  rely 
upon  with  the  utmost  confidence  as  conclusive  in  support  of  a  dif- 
ferent one.  He  says,  **  let  two  non-elastic  bodies,  of  different  masses, 
meet  each  oth'er  in  opposite  directions,  with  velocities  inversely  pro- 
portional to  their  masses,  the  momentum  of  each  will  be  destroyed, 
for  after  the  stroke  there  will  be  no  motion."  Tl^e  principle  of  ac- 
tion here  is  identical  with  that  of  the  leaden  ball  noticed  above,  and 
the  quantity  of  power  destroyed  by  the  collision  is  to  be  found  by. 
multiplying  the  space  through  which  the  bodies  pass  respectively 
whilst  in  collision,  by  the  degree  of  force  by  which  they  resist  each 
other.  Suppose  the  masses  in  motion,  and  their  velocities  inversely, 
to  be  as  one  to  two,  and  the  velocity  of  the  smaller  body  to  be  sixty- 
four  feet,  and  that  of  the  larger  body  thirty-two  feet  per  second;  then 
according  to  the  second  theory  above  stated,  the  momentum  of  the 
first  may  be  thirty-two/  and  the  latter  sixteen.    Suppose  that  in  the 
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coUigton  they  braise  each  other  so  that  the  centre  of  their  masses  be 
brought  thre'e  inches  nearer  to  each  other  than  their  unaltered  form 
would  have  admitted,  their  united  momentum,  after  collision,  will 
be  less  than  before  collision  bj  the  effect  due  to  a  resistance  actine 
through  three  inches  of  space,  and  as  ^  action  and  reaction  are  eqnal^^ 
both  will  be  resisted  bj  precisely  the  same  degree  of  force,  bat  as 
the  smaller  body  moves  with  double  the  velocity  of  the  larger,  and 
both  come  to  rest  at  the  same  instant,  the  first  will  pass  through  two 
inches,  the  latter  through  but  one  inch,  after  they  come  in  contact 
The  mean  degree  of  force  will  be  sixteen,  which,  multiplied  by  the 
space  two  incnes,  give  thirty-two  as  the  quantity  of  resistance  which 
brought  the  smaller  bodv  to  rest,  and  the  larger  body  being  resisted 
by  the  same  degree  of  force,  to  wit,  sixteen  multiplied  by  one,  the 
space  through  which  it  was  resisted,  the  product  is  sixteen,  which  is 
the  momentum  destroyed  in  the  large  body.  As  this  result  appears 
to  be  at  variance  with  Mr.  Espy's  notion  of  the  equality  of  action 
and  reaction,  which  is  true  in  degree^  but  not  in  quantUt/y  it  may  be 
further  illustrated  by  a  very  familiar  case. 

Suppose  a  gun  be  discharged,  projecting  a  ball  with  a  momentum 
capable  of  perforating  a  plank  two  inches  in  thickness,  I  believe  it 
will  not  be  contended  by  any  that  if  a  similar  ball  were  attached  to 
the  breech  of  the  gun  in  such  manner  as  to  be  forced  by  its  recoil 
against  a  similar  plank,  that  Uie  latter  also  would  be  perforated.  The 
law  here  is  the  same  as  in  the  case  of  the  smaller  and  larger  bodies 
noticed  above,  the  action  of  the  powder  on  the  ball  would  exert  a 
force  reacting  in  an  opposite  direction  and  equal  in  degree  against 
the  gun,  but  the  quantity  of  force  that  would  be  communicated  to 
each,  will  be  as  the  force  multiplied  by  the  space  through  which  the 
ball  and  the  gun  would  respectively  pass,  whilst  the  force  of  the  pow- 
der continues  to  act  on  either. 

Very  respectfully,  yours,  &c. 

C. 


rOB-nU  XOVUTAL  OT  TRB  TKAVKUS  IITBTITIITS.* 

On  the  method  of  Embalming  by  the  Egyptians^  and  the  Preserwi' 
tion  of  Dead  Bodies  from  Decay. 

It  is  an  established  fact  in  the  history  of  science,  that  the  Egyp- 
tians were  the  first  people  to  rear  up  the  fair  temple  of  knowledge 
for  the  abode  of  those  abstract  and  interesting  studies  which  even  at 
the  present  day  remain  sealed  to  the  larger  portion  of  mankind.  The 
sciences  of  astronomy,  the  yet  more  subtle  pursuit  of  astrology,  archi- 
tecture, painting,  and  medicine,  connected  with  some  portion  of 
practical  chemistry,  were  undoubtedly  pursued  with  an  avidity  as 
surprising  as  they  were  prolific  of  discovery:  and  posterity  acknow- 
ledges the  wondrous  strength  of  mind  that  could  force  intractable 
materials  to  a  common  purpose,  without  the  aid  of  the  extraordinary 
adaptation  of  power  which  is  at  our  command.     It  would  be  an  in- 

*  Addresfed  to  the  Committee  on  Pub]JCatiou^  and  by  them  inserted. 
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terestiiig  task  to  explore  the  ronte  of  science  by  the  Egyptian  way; 
to  track  the  god-like  spirit  of  intelligence  through  an  SBra,  dreary  and 
darkened  in  other  respects  by  the  errors  of  superstition;  to  follow  the 
beams  that  emanated  from  one  celestial  principle,  guiding  the  will 
through  mazes  of  doubt,  until  the  light  of  science  burst  upon  the  view; 
and  it  would  be  equally  instructive  to  institute  comparison' between 
an  ancient  and  a  modern  literature,  with  an  intention  of  ascertaining 
how  far  we  have  retrograded  in  some  instances,  and  how  far' we  have  in 
others  advanced  in  the  pursuit  of  many  of  the  sciences,  and  in  the  cul- 
tivation of  many  of  the  arts:  but,  under  the  title  of  these  remarks,  we 
may  not  extend  our  researches  beyond  the  limits  of  our  ipquirv,  nor 
is  it  necessary  for  the  confirmation  of  the  assertion  of  the  skill  of 
the  Egyptians,  since  that  one  inquiry  will  display  it,  not  only  in  a 
remaniable,  but  in  an  inimitable  degree.  We  allude,  of  course, 
to  the  method  pursued  by  that  nation  in  the  preservation  of  their 
dead  by  the  process  of  embalming. 

It  was  the  belief  of  the  Egyptians  that  the  soul  was  eternal,  but 
that  after  the  death  of  the  body,  it  migrated  into  the  various  tribes 
of  beings  in  the  earth,  air,  and  water,  and  once  more  returned,  after 
an  absence  of  three  thousand  years,  to  animate  the  structure  of  man. 
The  first  change  was  believed  to  take  place  only  when  the  process 
of  corruption  was  complete,  the  soul  remaining  attached  to  the  frame 
in  a  state  of  somnolence  so  long  as  the  remains  of  humanity  were 
visible;  from  this  supposition  arose  the  idea  of  preserving  the  bodv 
from  putrefaction  for  an  indefinite  period,  in  order  to  chain  the  soul, 
as  it  were,  to  its  former  abode,  and  render  its  flight  to  other  recep- 
tacles less  rapid,  and  its  changes  of  less  variety.  Thus  no  expense 
or  exertion  was  spared  to  stay  the  progress  oi  putrefaction,  no  la- 
boor  withheld  in  the  erection  of  those  majestic  fabrics  destined  for 
the  reception  of  the  bodies  yet  presumed  to  retain  the  silent  spirit; 
and  the  fortunes  of  survivers  were  readily  bestowed  in  the  comple- 
tion of  what  were  termed  eternal  mansions,  while  their  own  dwell- 
ings, denominated  inns,  or  resting  places,  from  the  short  sojourn  of 
the  travellers  within  them,  were  lett  comparatively  unadorned. 

Upon  the  decease  of  a  person  of  consequence,  the  females  of  his 
household,  and  his  acquaintances,  covered  their  heads  and  faces  with 
clay,  bared  their  bosoms,  and  girt  their  waists  with  coarse  cloths, 
and,  leaving  the  body  in  the  dwelling,  perambulated  the  city,  utter- 
ing loud  cries,  bewailing  the  loss  of  the  dead,  and  describing  his 
(|nalities,  at  the  same  time  violently  beating  their  persons.  The  men, 
in  like  manner,  formed  another  company,  and  pursued  a  similar 
mode  to  testify  their  grief,  all  rigidly  abstaining,  until  the  interment 
of  the  corpse,  from  the  use  of  the  biath,  from  wine,  from  the  better 
descriptions  qf  food,  and  the  use  of  fine  apparel.  The  body  was^  in 
the  course  of  a  few  days,  removed  to  the  embalmers,  who  having  per- 
formed their  office,  returned  it  to  the  relatives.  It  was  then  placed 
in  a  coffin  of  a  shape  like  the  human  figure,  and  in  general  placed 
upright  in  the  receptacle  designed  as  a  tomb.  Sometimes  by  the  ex- 
ercise of  a  singular  species  of  piety,  the  corpse  was  kept  in  the  dwell- 
ing of  the  surviving  friends,  in  a  magnificent  apartment,  prepared 
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for  its  reception,  aod  in  some  instances,  the  embalmed  body  was 
carried  as  a  eaest  to  the  tables  of  friends. 

We  are  told  bj  Herodotus  and  Diodorus  Sicalus  that  the  art  of 
embalming  was  practised  in  three  different  modes;  the  first,  required 
onlj  in  preserving  the  bodies  of  kings  or  nobles  of  the  highest  rank, 
cost  a  talent  of  silver,*  and  was  thus  conducted.  The  brains  were 
first  drawn  out  through  the  nostrils  bj  a  curved  instrument,  and  the 
cavitj  filled  with  spices.  An  officer,  termed  a  Scribe,  then  drew  a 
line  on  the  left  side  of  the  abdomen,  where  an  incision  was  to  be 
made,  which  was  exactly  followed  bj  a  menial  called  the  Paras- 
chistes,  with  a  sharp  Ethiopian  stone;  this  done,  he  immediately  re- 
tired to  avoid  the  execrations  and  violence  of  the  bystanders,  who 
sought  in  this  manifestation  of  their  indignation  to  ward  off  the  corse 
which  they  presumed  to  await  them  in  permitting  a  wound  to  be  in- 
flicted  upon  a  dead  body. 

The  office  of  the  embalmers  now  commenced ;  one  of  them  thrust- 
ing his  hand  through  the  wound,  drew  out  the  intestines,  leaving  the 
heart  and  kidneys.  The  abdomen  was  then  filled  with  pounded 
myrrh,  cassia,  and  other  sweet  smelling  drugs,  frankincense  alone 
excepted,  aod  the  incision  being  closed,  was  carefully  sewed  up ;  the 
body  was  immediately  rubbed  over  with  oil  of  cedar,  and  other  pre- 
parations, for  thirty  days  successively,  or  otherwise  it  was  soaked  in 
a  strong  solution  of  nitre  for  seventy  days,  the  longest  time  allowed 
for  the  preparation  of  the  body.  At  the  expiration  of  this  time,  the 
body  was  carefully  washed,  and  wrapped  round  with  strips  of  fine 
linen  in  every  part,  which  was  afterwards  covered  with  a  gummy 
substance. 

These  arransements  were  all  performed  with  the  utmost  nicety, 
the  hair  of  thenead  and  the  eyebrows  were  uninjured,  and  even  the 
features  so  little  disturbed  as  to  permit  the  recognition  of  the  indi- 
vidual years  after  his  embalmment,  in  those  cases  where  he  was  de- 
tained from  the  sepulchre.  The  second  mode  was  much  more  simple, 
and  consisted  in  injecting  oil  of  cedar  into  the  bowels,  by  the  rec- 
tum,, retaining  it  there,  and  placing  the  body  in  a  solution  of  nitre, 
as  before,  for  seventy  days ;  the  injection  was  then  allowed  to  escape, 
bringing  with  it  the  entrails,  which  the  oil  had  in  a  ereat  measure 
consumed.  The  body  was  then  delivered  to  the  friends  without  any 
further  preparation. 

The  third  method,  which  was  adopted  for  poor  persons,  consisted 
in  merely  injecting  into  the  stomach  and  bowels  some  preparations  of 
less  value  than  the  oil  of  cedar,  and  soaking  the  body  in  a  nitrous 
solution. 

The  coffins,  or  cases,  in  which  were  put  these  preserved  bodies,  or 
mn'mmies,  as  they  are  styled  by  the  Arabs,  and  from  whom  we  have 
borrowed  the  term,  were  usually  made  of  sycamore  wood,  which  pos- 
sesses extraordinary  durability ;  the  top  was  formed  in  the  shape  of 
a  human  head,  with  a  face  painted  thereon,  resembling  that  of  a  fe- 
male: the  trunk  was  one  continuous  piece,  made  very  thick,  with  a 
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broad  pedestal  at  the  bottom,  to  enable  it  to  stand  upright  in  the 
tomb.  Id  some  few  instances,  a  stone  coffin  has  been  discovered, 
presenttng  the  same  shape,  and,  in  still  rarer  cases,  the  covering  of 
the  bodj  has  been  found  of  cloths  gummed  or  fastened  together,  and 
constructed  in  the  usual  form. 

Upon  the  examination  of  a  mummj,  we  find  it  wrapped  in  a  shroud 
of  linen,  or  rather  a  finer  fabric  than  canvass,  upon  which  are  secur- 
ed scrolls  of  the  same  material,  painted  with  a  variety  of  characters, 
and  generally  running  down  the  centre  of  the  body  and  sides,  or 
placed  on  the  knees  or  legs:  the  head  is  fitted  with  a  piece  of  linen, 
the  feet  have  likewise  a  similar  covering,  painted  with  hieroglyphics, 
and  fashioned  in  the  form  of  a  high  slipper.  The  whole  body  is  swathed 
with  narrow  bands  of  linen,  beginning  at  the  head  and  ending  at  the 
feet,  to  the  almost  incredible  length  of  upwards  of  one  thousand  ells 
upon  one  corpse;  and  those  in  particular  which  cover  the  head  and 
face  are  so  neatly  laid  on  as  scarcely  to  disguise  the  shape  of  the 
eyes,  nose,  and  mouth.     # 

On  the  breast,  are  folds  of  linen  cut  in  a  scalloped  form,  as  if  to 
answer  the  purpose  of  a  breast  plate,  and  which  are  usually  richly 
painted  and  gilt,  sometimes  bearing  the  figure  of  a  woman  with  the 
arms  extended.  Within  the  body  are  found  masses,  of  tlie  colour, 
scent,  and  consistence  of  pitch,  or  bitumen,  which  are  readily  affect* 
ed  by  heat;  and  upon  the  examination  of  one  body  in  England,  it  is 
recorded  that  about  two  pounds  weight  of  this  substance  was  found 
in  the  cavity  of  the  skull.  The  piece  of  coin  that  was  supposed  to 
b^  placed  in  the  mouth  of  the  corpse  has  been  looked  for  in  vain,  al- 
though a  small  plate  of  gold  of  trifling  value  has  been  occasionally 
discovered  under  the  tongue.  The  hands  are  sometimes  stretched 
upon  the  thighs,  but  more  commonly  folded  across  the  bosom;  the 
skin  blackened,  and  usually  attacked  in  some  parts  by  a  peculiar 
kind  of  coleopteral  insect,  and  the  hair  perfect. 

The  heavt,  and,  in  some  instances,  other  viscera,  are  found  in  a 
dried  but  perfect  state  of  preservation,  and  the  whole  frame  is  re- 
markable for  its  lightness  and  rigidity. 

An  opinion  has  prevailed  that  the  Egyptians  possessed  the  power 
of  extracting  the  brain,  and  filling  the  cavity  with  a  bituminous  com- 
position, without  mutilating  any  of  the  bones  of  the  skull;  but  this  is 
hardly  practicable. 

The  nostrils  offer  the  only  medium  through  which  the  brain  CQuld 
be  removed  without  visible  marks  of  injury,  and  the  delicate  struc- 
ture of  the  cribriform  plate  of  the  ethmoid  bone  would  be  destroyed 
bjr  the  application  of  the  slightest  violence.  In  all  the  examinations 
witnessed  by  the  writer,  a  probe  was  readily  passed  up  the  nostrils 
to  the  roof  of  the  cranium,  proving  that  the  brain  had  been  removed 
by  those  channels,  and  that  the  delicate  bones  of  the  skull  had  been 
broken  down  in  the  attempt.  It  will  thus  be  seen  how  perfect  the 
system  adopted  bjr  the  Egyptians  for  the  preservation  of  their  dead 
was  rendered;  their  work  is  before  us,  unattainable  to  our  execution, 
existing  in  its  pristine  excellence,,  and  callable  of  yet  enduring  for 
an  illimitable  extent  of  time.    And  so  of  many  other  pursuits:  we 
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can  scarceTj  conceive  the  ability  that  could  raise  ao  ponderous  at 
as  the  pyramid  of  Cheops,  which  might  well  be  termed  an  eternal 
mansion,  since  it  has  endured  so  long  with  the  finser  of  time  laid  so 
lightly  upon  it,  as  not  to  have  injured  its  fair  and  magnificent  pro- 
portions: and  it  is  equally  difficult  to  imagine,  how,  in  the  dearth  of 
correct  knowledge,  and  the  want  of  scientific  material,  conclusions 
could  have  resulted  from  observations  of  heavenly  bodies  so  closely 
allied  to  truth,  as  to  have  assisted  in  the  construction  of  a  solar  sys- 
tem, in  some  respects  resembling  that  upon  which  our  astronomical 
calculations  are  founded. 

The  art  of  embalming,  as  practised  by  the  E^ptians,  maybe  said 
to  have  expired  with  them  as  an  ancient  nation.  In  continental 
Europe,  in  England,  in  Teneriffe,  South  America,  Otaheite,  and 
other  islands  in  the  southern  ocean,  processes  have  been  adopted 
for  preserving  dead  bodies  from  decay,  and  in  some^situations,  the 
soil  in  which  the  body  has  been  placed,  has  acted  as  the  antisep- 
tic agent  in  staying  the  progress  of  putrefaction.  Gough,  in  his  se- 
pulchral monuments  of  Great  Britain,  observes,  when  speaking  of 
embalming,  ^  that  Henry  1st,  in  1135  was  gashed,  salted,  and  sewed 
up  in  a  bull's  hide,  after  his  bowels,  tonsue,  heart,  ej^es  and  brains 
had  been  taken  out."  This  uncouth  mode  of  embalming  appears  to 
have  been  practised  in  England  for  a  considerable  period,  although 
the  hide  was  soon  laid  aside  in  favour  of  cloth,  and  sometimes  of  silk 
or  satin  coverings,  and  to  have  been  especially  in  request  to  preserve 
the  bodies  of  sovereigns,  and  the  higher  orders  of  ecclesiastics.  Ed- 
ward 1st,  buried  in  1320,  and  found  in  a  state  of  tolerable  preserva- 
tion in  iri4,  is  said  to  have  been  the  first  monarch  upon  whom  the 
practice  of  cering  was  tried,  an  operation  performed  by  the  Court 
chandler,  and  consisting  merely  in  enfolding  the  royal  body  in  a 
waxed  cloth  or  silk,  after  the  removal  of  the  viscera.  This  custom 
continues  to  the  present  time,  and  is  extended  to  all  the  members  of 
the  royal  family. 

The  remains  of  Edward  the  Confessor;  of  Fair  Rosamond;^  of 
Maud,  daughter  gf  Henry  1st;  of  Thomas,  Bishop  of  Ely,  who  died 
in  1570,  and  was  examined  in  1780;  of  Humphrey,  Duke  of  Glouces- 
ter, died  1100  and  examined  1747;  of  king  Charles  1st,  beheaded 
1648,  and  examined  in  1813;  of  Henry  8th,  likewise  examined  in 
1813,  (upon  the  breaking  in  of  his  coffin,  when  restoring  that  of 
Charles  1st  to  its  former  situation,)  have  all  been  exposed,  and  in 
different  states  of  preservation.  Some  of  these  bodies  have  been  dis- 
covered in  a  species  of  spiced  wine^  and  others  wrapped  op  in  vest- 
ments of  different  descriptions;  but,  m  general,  although  the  structure 
be  not  destroyed  by  corruption,  the  means  adopted  have  been  insuffi- 
cient to  ensure  the  regularity  of  appearance,  and  the  preservation  of 
every  portion,  so  remarkable  in  the  Egyptian  process. 

There  are  three  other  methods,  which  may  be  styled  natural  means 
of  preservation,  and  by  which  a  human  body  can  be  withheld  from 
the  operation  of  the  putrefactive  process,  (ot  a  very  long  period  of 
time. 

We  are  presented  with  examples  of  the  first  mode,  by  the  disco- 


Digitized  by 


Googk 


On  the  Egyptian  mode  qf  Embalming.  25 

rerj  of  bodies  found  in  the  sands  of  Arabia,  dried  bj  the  air,  the 
external  cavities  filled  with  sand,  and  preserved  entire,  without  the 
assistance  of  art.  Of  the  second,  bj  bodies  found  on  the  sea  coast, 
where  from  long  exposure  to  the  sun,  and  repeated  washings  bj  the 
wave,  thej  become  so  dry  and  hard,  as  almost  to  present  the  appear- 
ance of  a  fossil  remain.  Of  the  third,  by  bodies  preserved  b^  the 
peculiar  properties  of  the  soil  in  which  thej  have  been  deposited* 
The  circumstances  under  which  bodies  are  preserved  by  the  nrst  two 
processes  are  sufficiently  simple,  and  need  no  remark,  but  with  the 
third,  an  event  of  some  notoriety  is  connected,  having  too  close  a  re- 
ference to  our  subject  to  pass  unheeded. 

Fourcroy  relates  ^  that  the  burying  place  ^  Des  Innocens,'  at  Paris, 
was  opened  for  the  purpose  of  removing  the  bodies  of  thc^  poor  which 
had  been  buried  there  in  large  graves,  each  holding  from  one  thous- 
and to  fifteen  hundred,  and  about  thirty  f^et  deep,  and  twenty  feet 
wide.  Each  body  was  buried  in  a  wooden  coffin,  aud  all  were  arranged 
one  alongside  of  the  other:  the  pit  was  generally  filled  in  the  course 
of  three  years,  when  it  was  covered  with  earth  to  the  depth  of  about 
a  fdbt,  and  in  the  course  of  from  fifteen  to  thirty  years,  it  was  again 
opened  for  the  same  purpose  as  before.  Upon  the  opening  of  these 
graves,  and  the  removal  of  the  covers  of  the  coffins,  the  bodies  appear- 
ed to  be  flattened  or  pressed  down,  a  considerable  space  being  left  be« 
tween  their  surface  and  the  top  of  the  coffin.  Those  bodies  that  had 
been  buried  for  about  fifteen  years,  consisted  of  a  soft  grayish- white 
coloured  substance,  of  a  fattjr  nature,  bearing  a  considerable  resem- 
blance to  spermaceti,  into  which  every  part  of  the  body  was  convert- 
ed, except  the  bones,  which,  being  no  lonser  retained  by  their  former 
attachments,  were  separated  by  the  slightest  effi>rt,  they  were  also 
Tery  easily  broken,  while  the  muscles,  tendons,  ligaments,  blood-ves- 
sels, viscera,  &c.  were  changed  into  a  homogeneous  mass;  perfectly 
uniform  in  its  texture.  In  those  instances,  when  the  bodies  had  only 
been  buried  nine  or  ten  years,  the  form  of  the  different  parts  was 
distinctly  visible.  It  is  said  that  this  appearance  is  retained  for  thir- 
ty or  forty  years,  when  it  is  at  length  decomposed  and  carried  away 
by  the  surrounding  moisture.  According  to  the  prevailing  opinion, 
the  skin  passes  more  readily  into  adipocere  than  any  other  substance, 
and  is  next  followed  by  the  muscles  and  viscera."  After  these  re- 
marks, it  may  be  observed  that  when  a  body  is  interred  in  a  soil  of 
the  nature  to  accomplish  such  results,  and  a  large  quantity  of  moist 
earth  is  present,  the  common  putrefaction  that  animal  matter  under- 
dergoes,  rapidly  takes  place,  particularly  when  the  temperature  is 
considerable;  but  if  the  corpse  be  placed  in  a  dry  situation,  where  the 
earth  is  exposed  to  the  rajrs  of  the  sun,  and  becomes  quite  dry,  the 
fluids  are  evaporated,  and  it  is  converted  into  a  kind  of  mummy.  In 
the  repositones  of  *<Des  Innocens,"  the  bodies  were  excluded  from 
the  action  of  the  external  air,  jind  left  to  the  spontaneous  reaction  of 
their  elements. 

We  have  now  examined  the  ancient  mode  pi  embalming  by  thq 
Egyptians,  the  manner  in  which  bodies  were  preserved  by  other  na- 
tions at  a  much  later  period,  and  the  processes  adopted  by  nature  in 
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Bome  cases  id  presenring  her  noblest  work  from  decsj.  There  ctn 
be  little  difficolty  in  awarding  the  palm  of  merit,  as  the  prodQctiom 
of  all  have  fallen  under  the  inspectioii  of  man;  we  most  confess  that 
the  Egyptians  infinitely  excelled  in  retaining  the  semblance  of  the 
human  form,  and  in  keeping  destmction  at  a  distance.  We  have 
thns  supported  the  principle  with  which  we  started,  that  in  this  par- 
ticular, modem  ability  is  surpassed  by  the  silent  testimony  of  ancient 
skill. 

We  shall  upon  another  occasion  endeaTour  to  trace  the  meanings 
and  the  references  conveyed  by  the  hieroglyphics  as  appearing  on 
the  cases  and  Testments  of  Egyptian  mummies. 


BlBLIOGRAPHIOAL  NoTIOBS  AMD  RkVUWS* 

On  the  Strength  and  Beet  Forme  of  Cast  Iron  Beame. 

[Continaed  from  p.  389,  toL  iic] 

In  pursuing  the  deductions  from  his  experiments  our  authorpro- 
ceeds  to  compare  together  the  deflections  d*  beams  of  the  new  form 
under  their  breaking  weights,  or,  in  other  words,  seeks  br  compar- 
ing the  ultimate  deflections  to  determine  the  law  of  these  deflections 
when  the  breadth  and  length  of  the  beam  are  varied. 

The  mode  of  calculating  the  ultimate  deflections  would  seem  to 
subject  them  to  errors  of  variable  magnitude;  it  belongs  to  experiment 
to  determine  whether  these  may,  or  may  not,  be  neglected  for  pur- 
poses of  practical  inquiry. 

The  method  of  calculation  to  which  we  refer  is,  to  assume  the  de« 
flections  to  be  pro|)ortional  to  the  weights  producing  them,  even  up 
to  the  breaking  weight.  Thus,  *>  in  experiment  11, 13^06  lbs.  beat 
the  beam  .52  of  an  inch,  and  14462  lbs.  broke  it«  As  lSr06  i  14462 :: 
.52:.55,  of  an  inch,  the  ultimate  deflection."  The  least  consideration 
will  show  that  after  the  elasticity  of  a  beam  is  injured  by  the  weight 
placed  upon  it,  the  deflection  must  increase  in  a  greater  ratio  than 
the  weight.  The  amount  of  the  error  introduced  may  be  determined, 
not  very  nearly,  but  with  sufficient  accuracy  to  enable  us  to  decide 
upon  the  method  of  calculation,  by  comparing  some  of  the  deflec- 
tions under  the  later  weights  applied  to  the  beams,  with  the  de- 
flections near  the  breaking  point  as  given  by  experiment  In  the  sub- 
joined table  we  have  made  such  an  examination.  The  first  column 
E'ves  the  number  of  the  experiment  referred  to;  the  second,  the  num- 
^r  of  pounds  which  gave  the  observed  deflection  in  the  third;  the 
fourth,  the  last  weight  under  which  the  deflection  was  estimated;  the 
fifth,  the  deflection  under  this  weight;  the  sixth,  the  deflection  calcu- 
lated from  the  second,  third,  and  fourth  columns,  supposing  the  de- 
flections to  be  proportional  to  the  weights;  the  seventh,  the  differences 
between  the  observed  and  calculated  deflections;  the  eighth,  the  break- 
ing weights  to  compare  with  the  last  weights  (in  column  fourth,) 
under  which  tlie  deflejptions  were  observed,  and  upon  which  the  ulti- 
mi^e  deflections  are  calculated. 
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a. 

M 
O 

1 

.5 

1' 

|| 

Last  weight 
for  which  de- 
flection was 
observed. 

II 

§8 

.1 

Q 

Breaking 
weight 
in  lbs. 

11 

11186 

.40 

13706 

.53 

.49 

.03 

14463 

13 

16336 

.49 

16730 

.53 

.48 

.05 

16730 

15 

15393 

.33 

16401 

.53 

.33 

.30 

16905 

18 

14345 

.33 

18365 

.43 

•  43 

.01 

19441 

20 

18365 

.36 

33969 

.50 

.45 

.05 

33349 

31 

16697 

.43 

30617 

.54 

.53 

.03 

31009 

33 

10017 

.80 

13815 

1.08 

1.03 

.06 

13543 

34 

10017 

.53 

13087 

.63 

•  63 

.00 

15139 

35 

13087 

.45 

15139 

.58 

.56 

•  03 

15139 

36 

15913 

.40 

31401 

.65 

.54 

.09 

33185 

It  is  nnnecessary  for  our  purpose  to  extend  this  table  further.  Two  of 
the  experiments  contained  in  it,  viz;.  12  and  25,  give  the  observed 
ultimate  deflections  for  the  breaking  weights:  the  differences  ia  all 
the  cases  are  by  no  means  so  great  as  to  require  any  other  mode  of 
deducing  the  ultimate  deflection  to  be  resorted  to. 

The  conclusions  which  are  deduced  from  comparing  the  ultimate 
deflections  of  beams  having  nearly  the  same  ratio  of  t^  and  bottom 
rib,  are  not  based  upon  an  amount  of  exneriment  which  eommamU 
our  assent  To  conclusion  that  the  <*  deflections  are  as  the  depths; 
for  the  products  of  the  depths  and  deflections  were  equal  in  the  two 
experiments,  since  4.1  x  1.14  »  6.93  x  .67  very  nearly,"  is  derived, 
directiy,  from  only  two  experiments,  viz.  23  and  26.  It,  however, 
is  supported  by  other  ezpenments  less  directly  to  the  point,  and  has 
been  shown  for  the  material  generally  by  other  experimenters. 

The  next  conclusion  contradicts  the  generally  received  law  of  de- 
flection while  the  elasticity  remains  per^ct,  and  goes  to  establish  that 
the  ultimate  deflections  are  more  nearly  as  the  lengths  than  as  the 
squares  of  the  lengths.  We  give  the  author's  reasonings  upon  this 
subject 

*<2nd.  For  the  ultimate  deflection  in  terms  of  the  length.  The 
mean  deflection  of  the  beams  in  experiments  15, 18  and  20,  (in  which 
the  span  was  four  feet  six  inches,  and  depth  five  and  one-eighth 
inches,)  was  .51  inch;  and  in  experiment  24  (where  the  span  was 
seven  feet,  and  the  depth  5.2  inches,  nearly  same  as  the  others,)  the 
deflection  was  .79  inch.  Hence  the  ultimate  deflection  in  these  was 
simply  as  the  length;  for  4  feet  6  inches  :  7  feet : :  .51 :  .79  inch. 

Supposing  the  ultimate  deflections  to  be  inversely  as  the  depth 
when  the  length  is  the  same,  if  we  reduce  the  deflections  in  experi- 
ments 23  and  26,  to  what  they  would  have  been  if  the  depth  had 
been  five  and  one-eighth  inches,  the  deflections  from  both  these 


would  have  been  .91;  for 


1.14  X  4.1 
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:  .91  and 
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leneths  of  the  beams  here  being  seveD  feet,  as  in  experiment  S4,  the 
deflections  are  about  one-seventh  higher  than  .71,  the  quantity  which 
we  hiive  just  found  thej  should  have  been,  if  the  deflections  had  been 
as  the  lengths.  Comparing  likewise  the  length  and  deflection  in  ex- 
periment 28  or  31  with  those  in  experiment  32,  where  the  depth  was 
the  same,  we  find  that  double  the  length  gave  there  more  than  three 
times  the  deflection. 

<'  From  these  different  experiments  we  find  that  the  ultimate  de- 
flections are  in  a  higher  ratio  than  as  the  lengths,  but  are  not  as  the 
square  of  the  leng^ths,  as  is  generallj  assumed. 

<^  3d.  The  ultimate  deflections,  we  see,  are  in  a  ratio  somewhat 
higher  than  as  the  lengths;  and  comparing  those  in  experiments  SO 
and  33,  with  that  in  experiment  32,  thev  appear  sometimes  to  increase 
faster  than  the  depths  decrease.  If,  however,  the  ultimate  deflec- 
tions were  directly  as  the  length  and  inversely  as  the  depth,  or  were 
higher  than  in  both  of  these  ratios  in  an  equal  degree,  we  should 
conclude  that  a  beam  of  double  the  length  and  dcSpth  of  a  given  one 
would  ultimately  be  deflected  the  same  quantity  as  it.  To  see  how 
this  accords  with  the  experiments,  we  will  take  the  short  beams,  in 
experiments  28  and  31,  and  compare  their  deflections  with  those 
from  the  beams  of  double  their  length  and  depth  in  experiments  30 
and  33;  the  ultimate  deflections  from  the  small  beams  were  .56  and 
.59  inch  respectively,  and  those  from  the  lar^e  ones  were  .64  and 
.63  inch.  Whence  it  appears,  that  the  deflections  were  neariy,  but 
not  precise! V,  equal;  there  being,  in  both  cases,  a  deflection  somewhat 
greater  in  the  larger  beam." 

Further  experiments  seem  to  be  wanting  to  establish  this  point 
AMERICAN  PATENTS. 

LIST  OF  AMERICAN  PATENTS  VfHICH  ISSUED  IN  JANUARY,  1832. 

With  Remarks  and  ExemplifieaiUms^  by  the  Editor. 

I.  For  a  Cement  for  Woodj  Brick,  Stone,  and  Iron  Work; 
Richard  Walsh,  Boston,  Massachusetts,  January  5. 

This  cement  is  to  be  made  by  mixing  together  one  quart  of  ground 
lime,  two  of  calcined  plaster,  and  three  of  Roman  cement.  To  these 
are  to  be  added  two  pounds  of  black  lead,  one  quarter  of  a  pound  of 
red  lead,  and  the  same  quantities  of  copperas  and  of  litharge. 

These  ingredients  are  to  be  incorporated  in  boiled  linseed  oil  and 
spirits  of  turpentine,  in  the  proportions  of  one  part  of  the  former  to 
two  of  the  latter;  and  it  is  said  that  when  brought  to  a  proper  con- 
sistence for  spreading,  this  preparation  will  afford  a  slate  coloured 
cement/  calculated  to  defend  the  material  upon  which  it  is  laid  from 
the  action  of  the  weather.  The  colour  may  be  varied  by  mixing  with 
the  other  materials  any  suitable  colouring  ingredient. 

When  we  read  the  tiUe  of  this  patent,  we  expected  to  meet  with 
a  cement  for  uniting  substances  together,  and  not  with  a  mere  paint 
for  spreading  over  surfaces  in  the  ordinary  w(iy.    As  a  paint,  the 
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compositioQ  is  rather  heterogeDeoQs;  some  of  the  subetances  named 
maj  be  left  out  without  anj  disadvantage,  or  others  may  be  add^d 
without  abstracting  from  the  good  qualities  of  the  mixture.  The  patent, 
however,  is  taken  for  the  precise  compound,  and  stich  as  it  is,  those 
who  use  it,  must  purchase  a  right,  or  invade  the  claims  of  the  pa- 
tentee. 


2.  For  an  improvement  in  the  Mill  Stone  for  grinding  grain; 
David  Stem,  Mechanicsville,  Vanderburgh  county,  Indiana,  Janu- 
ary 6. 

This  grist  mill  is  to  act  upon  the  well  known  principle  of  many 
paint  muls.  The  runaer  is  to  be  a  cylinder,  revolving  horizontally, 
and  the  bed  stone  a  hollow  segment  in  which  it  fits,  the  stones  being 
furrowed  in  a  suitable  manner.  The  bed  stone  is  to  be  borne  up 
against  the  cylinder  laterally,  and  the  feeding  regulated  by  their 
greater  or  less  distance  apart.  There  is  no  claim  made,  nor  is  there 
much  room  for  one. 


8.  For  an  improvement  in  the  Fanning  Mill;  Samuel  Fitch, 
Otsego  county,  New  York,  January  6. 

The  improvement  here  offered  consists  in  putting  an  eccentric 
wheel  upon  each  end  of  the  shaft  of  the  revolving  fan,  which  wheels 
act  upon  levers,  |;ivine  motion  to  the  shoe,  ^^  which  motion  is  neces- 
sary to  the  cleanmgofgrain."    No  more. 

4.  For  an  improved  machine  for  Breaking  and  Dressing 
Hemp  and  Flax;  Ebenezer  C.  Chase,  Jay,  Oxford  county, 
Maine,  January  6. 

A  cylinder  four  feet  in  diameter,  and  two  feet  long,  is  to  be  fluted 
from  end  to  end,  all-round,  so  as  to  form  it  into  teeth.  A  block  of 
wood  is  to  be  placed  above  this:  this  block  is  to  be  a  cube  of  two 
feet  on  each  side,  excepting  that  the  bottom  is  to  be  hollowed  to  suit 
the  cylinder,  and  it  is  also  to  be  fluted  in  such  a  way  that  its  pro- 
jecting angles,  or  teeth,  may  fit  into  the  spaces  between  those  on  the 
roller.  T%e  cylinder  is  to  be  made  to  revolve,  andT  to  act  upon  lift- 
ers which  raise  the  block,  in  order  to  its  falling  upon  the  hemp  or 
flax  which  is  to  pass  between  it  and  the  roller.  There  is  a  feeding 
apron  upon  which  the  flax  or  hemp  is  to  be  laid,  and  a  delivering 
apron  to  conduct  it  off  after  it  has  been  operated  upon.  There  is  no 
claim  made. 

This  machine  very  much  resembles  the  ordinary  Dutch  brake  in 
its  mode  of  operation,  although  it  differs  much  from  it  in  form;  we 
do  not  perceive  how  it  is  calculated  to  do  the  work  better,  or  with 
greater  fitcility  than  many  other  machines  which  have  been  made. 

5«  For  an  improvement  in  the  Tin  Bake  Oven;  William  Lewis, 
Franklin,  Delaware  county,  New  York,  January  6. 

The  top  and  bottom  parts  of  this  tin  oven  are  to  be  formed  into  re- 
gular flutes  from  front  to  baek,  in  order  to  reflect  the  more  heat  upon 
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the  sabstance  to  be  cooked ;  there  is  abo  to  be  a  reflecting  piece  along 
the  front.  The  sides  are  to  flare  out  a  little,  like  a  Ramford's  fire 
place ;  the  dripping  pan  is  to  rest  upon  three  wires  crossing  the  oveni 
«nd  npon  each  of  its  ends  there  is  to  be  a  handle)  the  whole,  so  madst 
constitntes  the  patent  oven. 


6.  For  an  improved  Machine  for  Cutting  Books;  Archibald 
O.  Douglass,  city  of  Philadelphia^  Januarj  6. 

This  CQttins  press  is  intended  to  accomplish  the  same  purpose  with 
that  describea  al  page  234  of  the  last  volume;  that  is,  the  book  is  to 
be  supported  upon  a  platform  which  is  capd>!e  of  being  raised  or 
lowered  at  pleasure,  to  suit  the  length  and  width  of  the  volume;  the 
means  of  aajnsting,  as  well  as  many  other  things  in  this  press,  differs 
however,  from  that  alluded  to,  as  well  as  from  the  common  cutting 
press.  The  patentee  calls  this  a  box  press,  which  name  it  receives 
from  there  beinj;  side  and  end  pieces  strongly  framed  together,  and 
consisting  of  thick  plank  like  that  used  for  the  cheeks  in  other  cat- 
ting presses.  Through  one  of  these  sides,  work  the  wooden  screws 
which  force  up  a  sliding  cheek  to  hold  the  books ;  and  round  the.heads 
of  the  screws  a  strap  passes  which  is  to  operate  as  a  band  to  cause 
one  of  them  to  turn  by  turning  the  other.^  Whatever  may  be  the 
general  goed  properties  of  the  press,  we  are  confident  that  this  band 
will  not  accomplish  the  inject  for  which  it  is  intended;  this,  however, 
is  a  point  of  little  importance.  The  manner  of  fixing  the  plough,  and 
jDf  adjusting  the  various  parts,  we  cannot  attempt  to  describe  without 
^  drawing* 

7.  For  an  improven^ent  in  Bedsteads;  Cornelius  VanDoy,Lex- 
ingtm,  Fayette  county,  Kentucky,  January  10. 

Two  improvements  are  here  proposed;  one  of  them,  in  die  mode 
«f  fastening  the  rails  to  the  posts,  the  other  in  the  mode  of  tightening 
the  sacking  bottom.  One  of  the  methods  proposed  for  fastening  the 
rails,  is  similar  to  such  as  have  been  long  in  use,  consisting  of  a  piece 
on  the  end  of  the  rail,  which  passes  .into  an  opening  on  the  post,  so 
that  by  turning  the  rail  they  are  fixed  together  by  the  wedging  of  the 
pieces.  There  is  another  me- 
thod stated,  which  appears  to  ^t^v 
be  new.  A  cast  iron  hold-fast 
is  Uf  be  made  in  the  form  ofp, 
which  is  to  have  its  shank  fas-  ^T  ^^ 
tened  into. the  post  6.  Thetw4>  "^ 
hooks,  which  stand  nearly  at 
right  angles  with  each  other,are 
to  fit  into  holes  bored  in  the  in* 
sides  of  the  rails  e  &  The  hook 
parts  dd  stand  a  little  wedg^tng, 
and  when  the  rails  are  dnven 
on  to  them,  their  ends,  which 
are  worked  off  square  and  smooth,  are  drawn  up  against  the  post. 
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Although  this  plan  is  new,  we  do  not  think  it  superior  to  others 
previousty  in  use^  indeed,  we  believe  that  a  well  made  bedstead,  with 
good  screws,  fitting  indiscriminate! j,  is  to  be  preferred  to  most  of  the 
patented  fastenings. 

The  modes  of  cording  the  sacking  bottoms  do  not  ofller  any  thing 
particularly  worthy  of  attention,  not  being  better  than  former  plans. 


8.  Fpr  a  mode  of  Restoring  sour^  stale^  or  musty  Ale^  Beer, 
or  Porter,  to  their  original  flavour  and  purity,  by  the  operation 
of  re-brewing;  Moses  Grangei;;^  Louisville,  Louis  county^  New 
York,  January  11. 

A  mash  is  to  be  prepared  in  the  nsoal  way^  and  the  wort  drawn  off 
from  it  To  the  malt  grains  which  remain,  the  sour  ale,  or  beer,  is 
to  be  added,  say  to  the  amount  of  sixty  gallons  to  forty  bushels  of 
grains,  and  drawn  off.  This  liquor  is  to  be  boiled  with  hops,  in 
tne  proportion  of  half  a  pound  to  a  barrel,  after  which  it  is  to  be  put 
into  a  clean  vessel,  and  kept  for  mashing  at  a  subsequent  brewing, 
which,  we  are  told,  will  restore  the  liquor  to  its  former  state  of  sweet- 
ness and  purity. 

,^  9.  For  an  improvement  in  £ocA»;  James  Meneely,  Watervleit, 
Albany  county.  New  York,  January  12. 

All  that  is  claimed  by  the  present  patentee  is  the  making  the  box 
of  the  lock,  and  all  the  necessary  upright  pieces  within  it,  of  cast 
iron ;  the  staple  or  catch,  with  the  necessary  screw  holes,  are  also  to 
be  cast,  as  are  the  bolt,  the  screw,  the  key  holes,  and  the'  wards. 
For  the  doing  of  this,  an  exclusive  privilege  is  demanded ;  the  clum 
to  novelty  and  inventioHf  rests  insecurely  on  such  a  basis,  or  we  are 
mistaken  in  our  views  of  the  patent  law. 

10.  For  an  Ice  Steam-boat,  for  clearing  harbours,  &c.  of  ice; 
Robert  Irvine,  city  of  Baltimore,  January  12. 

Man V  trials  have  been  made  with  differently  constructed  ice  break- 
ers, to  be  worked  by  steam,  but  it  has  been  found  more  diflScult  to 
accomplish  the  object  practically,  in  a  harbour  or  river,  than  had  been 
anticipated  in  the  parlour.  In  the  plan  now  proposed  we  do  not  see 
any  thing  likely  to  remove  the  diflSculties. 

When  ice  has  acquired  a  considerable  thickness,  to  break  and  get 
it  out  of  the  way  of  the  boat  and  paddle  wheels,  is  a  very  slow  pro- 
cess; and  to  construct  and  keep  a  machine  in  readiness  for  this  pur^ 
pose  alone,  requires  more  remuneration  than  the  few  occasions  for  its 
employment  would  be  likely  to  afford.- 

In  the  plan  before  us  there  is  to  be  a  gang  of  saws  in  front  of  the 
boat,  thirteen  saws  being  represented  in  the  drawing.  Shanks  rise 
firom  the  upper  ends  of  these  saws,  by  which  they  are  attached  to  a 
vibrating  frame,  as  from  the  nature  of  the  work  which  they  have  to 

Crferm  they  must  be  made  sufficiently  stiff  not  to  require  straining 
lew.    The  shanks,  we  are  told,  should  be  of  round  uron,  eight  feet 
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long,  and  six  inches  thick ;  the  saws  three  feet  six  inches  long,  and 
an  inch  and  a  quarter  thick*  on  their  front  edges. 

An  ice  breaker,  consisting  of  a  plate,  of  iron  two  incites  thick,  and 
extending  the  whole  width  of  the  ^angof  saws,  is  placed  behind  them, 
and  the  whole  are  to  be  made  to  vibrate  by  a  crank  shaft,  acted  upon 
bj  the  steam  engine.    The  saws  are  to  make  100  strokes  per  minute. 

Until  this  machine  is  pat  into  operation,  and  has  established  its 
character  b^  success,  we  deem  it  needless  to  say  any  thing|  farther 
respecting  it,  excepting  to  promise  that  when  this  period  amves,'  we 
will  repair  forthwith  to  the  scene  of  action  and  report  the  facts. 

11.  For  an  improveaient  in  Manufacturing  Hats;  Joel  Tay- 
lor and  Charles  Brown,  Danbury,  Fairfield  county,  Connecticut, 
January'  13. 

Rabbit%  or  other  similar  fur  and  cotton,  are  to  be  mixed  toge- 
ther, in  equal,  or  other,  proportions,  and  bowed  in  the  usual  manner 
of  bowioe  fur.  The  bats,  or  flakes,  are  then  to  be  wrought  by  roll- 
ing and  planking  in  the  usual  manner;  the  dying,  stiffening,  nappingi 
or  covering,  are  also  to  be  effected  in  the  ordinarr  way. 

The  claim  is  to  the  mixing  of  cotton  and  fur,  m  the  manufacture 
of  hat  bodies.   , 


12.  For  a  inachine  for  Dressing  Mill,  and  other  Stones;  John 
Keeper,  Williamsport,  Lycoming  county,  Pennsylvania,  January 
13. 

A  chisel,  or  cutter,  for  dressing  the  stone  is  fixed  on  to  the  end  of 
a  handfe,  which  is  to  be  raised  by  machinery.  There  is  a  frame 
which  stitnds  horizontally,  and  the  handle,  carrying  the  chisel,  is  at- 
tached to  a  shaft  crossing  this  frame  at  about  its  middle,  and  work- 
ing on  gudgeons  within  it  A  cylinder,  with  cams,  or  wipers  on  it» 
is  turned  by  a  crank,  the  cams  acting  upon  the  far  end  of  the  han- 
dle, lifts  it  like  a  tilt  hammer,  and  a  steel  8t)ring  bearing  upon  the 
handle  near  the  chisel,  or  cutter,  increases  its  force  in  descending. 
The  frame  is  fixed  upon  a  sliding  carriage,  allowing  it  to  move  back- 
ward, forward,  or  laterally;  and  a  regulating  bar  across  the  frame 
is  made  adjustable  by  screws,  to  determine  the  depth  of  the  furrows. 

When  the  stone  is  to  be  dressed  it  is  secured  in  a  proper  position, 
and  the  machine  adjusted  to  it.  The  crank  handle  is  then  to  be  turn- 
ed,  and  the  proper  sliding  motion  given  to  the  frame.  The  claims 
are  to  <<the  regulating  screws,  the  regulating  bar,  and  the  slides." 


13.  For  an  improvement  in  the  Plough;  Thomas  A.  Whities, 
Bellfontaine,  Logan  county,  Ohio,  January  14. 

The  principal  part  of  the  specification  of  this  plough  is  occupied 
with  the  admeasurement  of  its  respective  parts;  and  we  are  told  that 
^  it  is  composed  of  wood  and  wrought  or  cast  iron,  and  steel. ''  The 
manner  of  bracing  and  putting  it  together  are  pirticularly  described; 
the  inventor  ^  beueves  that  it  will  run  much  lighter  than  any  now  in 
use,  taming  over  an  equally  large,  il  not  a  larger,  farrow,  and  it  may 
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be  used  in  the  foulest  land  without  choaking."  To  what  part  it  is 
indebted  for  those  properties  which  are  its  recommendation  we  are 
not  informedt  as  there  is  no  claim  made,  or  any  thing  else  to  indicate 
the  points  of  novelty. 

14.  For  a  Machine  for  bending  Felloes  for  carriage  wheeUi 
Tristram  Kimball,  Salem,  Rockingham  county.  New  Hampshire, 
January  16. 

Pieces  for  felloes  are  to  be  split  out,  and  reduced  to  a  proper  size 
for  bending,  which  is  to  be  effected  by  the  machine.  A  long  ground  , 
sill  is  laid  upon  cross  pieces,  and  to  one  end  of  this  a  lever  is  attach- 
ed by  a  joint.  Upon  the  sill,  near  tile  joint,  a  shaping  block  is  to  be 
placed ;  this  consists  of  a  piece  of  wood,  the  upper  side  of  which  is  a 
curve  adapted  to  the  inside  of  the  felloe  to  be  formed,  and  above  it, 
on  the  under  side  of  the  lever,  is  a  follower,  concave  below,  to  force 
the  felloe  on  to  the  shaping  block.  The  lever  is  of  considerable  length, 
and  may  be  loaded  at  its  extreme  end,  so  that  its  weight  shall  suffice 
to  bend  the  felloe.  On  the  ends  of  the  shaping  blocks  there  are  ears, 
with  mortices  through  them  to  receive  pins,  or  bolts,  which  are  to 
confine  the  felloe  upon  it  after  it  is  bent,  allowing  one  shaping  block 
to  be  removed,  and  another  substituted  in  its  place  as  the  felloes  are 
bent.  A  windlass  with  a  rope  and  pulley,  is  attached  to  the  lever, 
for  the  purpose  of  raising  it.  There  are  various  props,  braces,  &c. 
which  are  figured  and  described,  but  which  we  need  not  notice. 

The  claim  is  to  *^  the  before  described  machine  for  bending  felloes 
for  carriage  wheels. " 

The  patentee  says  that  the  wheels  made  of  felloes  so  bent,  be* 
sides  being  cheaper,  are  stronger  and  better  than  any  wheel  hereto- 
fore constructed.  Allowing  this  to  be  the  case,  the  patent  has  no- 
thing to  do  with  wheels  thus  made,  but  merely  with  the  machine  for 
bending  the  felloes;  and  this  may  be  done  as  readily  by  other  me- 
thods, not  interfering  at  all  with  *«  the  before  described  machine." 


15.  For  an  improvement  in  the  Throstle  Frame  for  spinning 
cotton:  Seth  Simmons,  Providence,  Rhode  Island,  January  16. 

We  have  not  been  able  to  obtain  a  clear  idea  of  the  details  of  this 
throstle  frame,  although  its  general  structure  is  sufficiently  apparent. 
There  is  a  drawing,  in  perspective,  very  well  executed  as  a  picture, 
but  defective  in  consequence  of  its  not  showing  distinctly  those  parts 
upon  which  the  merits  of  the  invention  depend. 

We  are  are  toid  in  the  specification  that  the  improvement  consists 
in  taking  the  thread  from  the  roller  in  the  centre  of  the  balance  fiyer, 
running  it  thence  through  the  gudgeon  and  pulley,  and  then  through 
two  holes  in  the  balance  flyer,  &c.&c.  The  spindles,  instead  of  be- 
ing placed  vertically,  form  an  angle  of  forty-five  degrees  with  the 
horizon  ;  they  are  denominated  independent  spindles,  being  so  con- 
structed as  to  move  round  either  slowly  or  rapidly  in  filling  the  bobbin. 
This,  if  we  understand  the  specification,  is  to  be  efi'ecteil  by  springs 
of  wood,  which,  by  means  of  thumb  screws,  may  be  made  to  bear 
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with  greater  or  less  force  against  each  sptndle.  The  principle  claimett 
as  origiDal  is  <*  the  method  of  bearing  against  the  spindle." 

If  we  have  communicated  a  clear  idea  of  this  invention*  the  merit 
will  belong  exclusively  to  the  reader,  as  our  own  conceptions  of  It 
are  altogether  confused. 

16.  For  an  improved  Surveying  Compass;  William  J.  Young, 
city  of  Philadelphia,  January  17. 

The  improvements  in  the  compass,  or  circumfereiiter,  here  patent- 
ed, are  two.  The  first  consists  in  making  the  compass  plate  doebley 
the  plates  of  which  It  consists  turning  round  upon  each  other.  The 
circle  of  the  compass  is  divided 'in  the  usual  manner;  the  lower  plate 
is  also  divided  into  degrees  and  parts  of  degrees,  which  are  hidden 
excepting  at  one  point,  where  an  opening  through  the  edge  of  the 
upper  plate  exposes  them.  In  this  opening  there  is  a  vernier,  gradu- 
ated so  as  to  divide  the  divisions  on  the  lower  plate  into  any  requir- 
ed part  of  a  degree.  The  lower  plate  ia  capaole  of  being  rendered 
stationary  by  means  of  a  screw ;  and  when  this  is  done,  angles  may 
be  laid  off  by  means  of  the  sights,  which  may  be  moved  round  with 
the  upper  plate,  without  employing  the  needle  for  that  purpose;  there- 
by avoiding  the  uncertainty*  or  the  difficulty,  attending  the  procesa. 

The  second  improvement  consists  in  colouring  the  surface  of  the 
compass  plate  green,  or  bronzing  it,  instead  of  silvering  It  in  the  usual 
way,  thereby  relieving  the  eye  from  the  unpleasant  and  Injurious 
effects  of  the  white  plate.  A  narrow  silvered  rim  surrounds  the 
bronzed  surface,  giving  a  distinct  view  of  the  needle  point. 

Those  who  are  aware  of  the  excellence  of  the  instruments  made  by 
Mr.  Young,  will  be  prepared  to  believe  that  what  he  denominates 
improvements  are  really  such,  and  the  result  in  the  present  Instance 
will  certainly  justify  the  anticipation. 

17.  For  a  Universal  Mill,  for  grinding  paints,  drags,  dye  stuffi, 
corn,  rye,  wheat,  barley,  oats,  and  various  other  substances; 
James  Bogardus,  city  of  New  York,  January  18. 

In  this  mill,  both  the  stones  are  made  to  revolve,  but  the  upper  one 
receives  its  motion  from  that  of  the  lower,  in  a  way  to  be  presently 
described. 

The  lower  stone  is  fixed  firmly  upon  a  vertical  shaft  which  is  made 
to  revolve  by  the  application  of  any  suitable  power,  and  with  any  re- 
quired speed.  The  upper  stoue  is  made  smaller  than  the  lower,  say 
one-fifth  Less  in  diameter,  and  it  is  placed  so  as  not  to  be  concentric 
with  it;  it  may,  for  example,  be  so  situated  that  the  peripheries  of 
the  two  stones  will  coinciae  on  one  side,  whilst  on  the  opposite  side 
one-fifth  of  the  diameter  of  the  lower  stone  will  be  exposed. 

The  upper  stone  is  kept  in  its  place  and  its  pressure  regulated  by 
means  of  a  screw  passing  through  a  beam  above  it,  the  point  of  which 
bears  upon  a  bridge  piece  in  the  middle  of  the  eye.  It  will  be  at 
once  evident  that  the  revolution  of  the  lower  stone  will  give  a  slower 
and  peculiar  revolution  to  the  upper.  A  hopper  is  to  rise  above  the 
eye  of  the  upper  stone,  and  other  requisite  appendages  are  employed. 
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The  claim  is  to  ^^  the  maooer  of  placing  the  upper  atooe  off  the 
centre  of  the  shaft  of  the  lower  stone.  '* 

Metalf  it  is  mentioned,  maj,  in  some  cases^  be  employed  instead 
of  the  stones  for  grinding. 

18.  For  Sliding  Valves  for  Steam  Engines;  Thomas  Hallo- 
way,  Northern  Liberties,  Philadelphia  county,  PennsylvaDia,  Jan* 
nary  IB. 

Side  pipes  are  cast  on  the  cylinder  as  usual,  but  so  arranged  as  to 
adapt  them  to  the  particular  construction  of  the  slitle  ralves.  At  each 
end  of  tiie  cylinder,  over  the  side  pipes,  a  flat  plate  is  cast,  which  has 
three  openings  in  it,  arranged  lengthwise  of  the  cylinder.  They  are 
equi-distant  irom  each  other,  and  the  space  between  them  is  to  be  a 
little  greater  than  the  width  of  the  opening.  The  faces  of  these 
plates  must  be  ground  perfectly  true.  The  sliding  valves  which 
cover  them  are  cast  in  one  piece,  being  connected  together  by  a  stem 
extending  from  one  to  the  other.  There  is  an  excavation  on  each  of 
the  slidins  faces,  which  embraces  two  of  the  openings,  and  the  space 
between  these,  forming  a  steam  way  from  one  to  the  other.  Of  the 
three  openings  at  each  end  of  the  cylinder,  the  middle  Dne  commu- 
nicates with  the  boiler,  the  inner  one  with  the  cylinder,  and  the  one 
nearest  the  ends  are  for  escape  steam.  The  excavation  in  the  valve 
as  it  slides,  covers  alternately  the  centre  and  inner,  and  the  centre 
and  outer  openings.  Those  acquainted  with  the  action  of  the  en- 
gine will  at  once  understand  the  operation  of  this  valve. 

It  will  be  seen  that  this,  like  most  of  the  patents  taken  for  steam 
engines,  is  a  mere  point  of  modification  or  arrangement;  it  is,  how- 
ever, more  simple  than  some  of  the  slide  valves  in  use. 


19.  For  a  Valve  far  the  Vibratory  Steam  Engine;  Thomas 
flalloway,  Northern  Liberties,  Philadelphia  county,  Pennsylva- 
nia, January  18. 

(See  specification.) 

20.  for  a  fFing  Gudgeon  Valve  for  Steam  Engines;  Tho- 
mas Halloway,  Northern  Liberties,  Philadelphia  county,  Penn- 
sylvania, January  18. 

(See  specification.) 

21.  For  a  Machine  for  cleansing  Paper  Pulp^  called  the 
*^  Piston  Pulp  Strainer;*'  James  Sawyer,  Newbury,  Orange  coun- 
ty, Vermont,  January  21. 

This  pulp  strainer  differs  entirely  in  its  mode  of  action  from  that 
patented  hj  Thomas  L.  Woodcock,  p.  SOU  vol.  vi.  The  pulp  is  put 
mto  a  mixing  tub,  within  which  an  agitator  is  kept  in  motion;  at- 
tached to  the  mixing  tub,  is  another,  which  the  patentee  calls  the 
cellar,  and  between  the  two  there' is  a  part  partitioned  off,  having  a 
piston  working  up  and  down  in  it,  which  operates  as  a  forcing  pump. 
This  piston  is  to  make  about  fifty  strokes  in  a  minute;  as  it  is  raised 
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it  admits  a  portion  of  the  pulp  from  the  mixing  tab  into  the^htmber^ 
and  as  it  is  depressed,  it  forces  this  pujp  into  the  tower  part  of  the  se- 
cond tub,  or  cellar.  Near  the  upper  part  of  the  cellar  there  is  a  metal- 
lic strainer  covering  its  whole  surface,  through  which  the  pulp  is  forced, 
and  from  which  it  runs  through  a  spout  into  the  vat.  For  an  ordina- 
ry cylinder  machine  this  strainer  may  contain  about  two  and  a  half 
square  feet  of  surface. 

The  chamber  and  piston  are  so  constructed  that  the  latter  in  raia- 
iflg,  during  about  one-fourth  of  the  stroke,  tends  to  exhaust  the  cel- 
lar, and  this  draws  a  portion  of  the  pulp  back  through  the  strainer, 
serving  thus  to  free  it  from  the  knots  and  coarse  stuflT  which  would 
otherwise  obstruct  it. 

The  claim  is  ^^to  the  principle  of  cleaning  paper  stuff,  or  pulp,  in 
the  way  and  manner  above  described ;  that  is,  the  application  of  a 
vacuum  formed  within  or  under  the  sieve  or  strainer,  thereby  caus- 
ing a  reaction  of  water  back  through  the  apertures  of  the  sieve  or 
strainer,  about  one-fourth  part  of  the  time,  which  serves  to  admit  the 
stuff,  or  pulp,  to  flow  freely  through." 

22.  For  an  improvement  in  Cards  for  Carding  Machines; 
Eldward  Faber,  Pittsburgh,  Allegheny  county,  Pennsylvania,  Jan- 
uary 24. 

A  thin  piece  of  sheet  lead,  or  other  metal,  is  to  be  laid  on  one  or 
both  sides  of  the  card  leather,  which  is  then  to  be  pritched  fo|^  setting 
the  teeth.  The  metal,  or  other  material  used,  may  be  attached  to 
the  leather  by  glue,  cement,  or  otherwise. 

The  object  of  doing  this  is  to  render  the  teeth  more  stable  than 
when  set  into  leather  alone. 


28.  For  a  combined  Clover,  Com  Shelling,  and  Thrashing 
Machine,  with  a  Orist  Mill;  Daniel  MuUier,  Wooster,  Wayne 
county,  Ohio,  January  24. 

Each  of  these  machines  has  its  separate  architypes  in  the  patent 
office,  and  elsewhere.  The  clover  machine  is  a  cylinder  rubbing 
against  a  concave  bed^  the  shelling  and  the  thrashing  machines  are 
also  cylinders  with  suitable  beaters  and  teeth,  with  corresponding 
concaves;  the  grist  mill  consists  of  iron  disks,  one  foot  in  diameteri 
placed  vertically,  and  the  whole  are  fixed  on  one  frame,  and  driven 
by  bands  and  whirls.  The  claim  made  is  to  the  combination  of  the 
several  machines  named. 

With  regard  to  the  separate  machines,  we  apprehend  that  they  are 
all  of  sufficient  age  to  have  entered  into  public  life,  and  their  fathers 
are  probably  long  since  dead.  What  exclusive  right  the  mere  plac- 
ing them  upon  the  same  frame  can  give  to  the  patentee,  we  cannot 
perceive;  to  us  it  appears  something  like  a  patent  for  putting  each 
of  them  into  the  same  bam.  New  machines,  it  is  true,  are  generally 
but  new  combinations  of  parts,  or  instruments,  before  known:  le- 
vers, wheels,  pinions,  axles,  cams,  weights,  and  springs,  have  been 
long  known  and  used;  but  they  are  still  capable  of  new  combinationi, 
producing  new  machines,  with  new  results ;  and  it  is  this  kind  of 
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combination  of  old  things  which  constitutes  the  subject  matter  of  a 
patent.  Should  I  make  a  machine  like  that  described,  but  leave  out 
the  least  valuable  part  of  it,  the  grist  mill,  would  the  patentee  still 
claim  it  as  his  combination?  we  trow  not,  as  this  would  include  the 
claiming  of  all  the  individual  machines  of  which  his  combined  ma* 
chine  is  composed. 

24.  For  a  Machine  for  making  Wrought  Nails;  James  W. 
Harvey,  Jamestown,  Chautauqua  county,  New  York,  January  24. 

The  nail  rods  are  to  be  heated  and  passed  down  perpendicularly 
through  a  tube,  or  guide,  between  two  swedging  wheels,  or  rollers, 
which  have  indentations  on  them  to  form  the  edges  and  heads  of  the 
nails,  and  furnished  also  with  chisels  which  cut  them  off  of  proper 
lengths.  These  rollers  are  made  of  steel,  are  ten  inches  in  diameter, 
and  of  such  thickness  as  the  size  of  the  nail  may  render  necessary. 
On  their  lower  sides  they  dip  into  boxes  containing  water,  to  preserve 
them  from  being  too  highly  heated.  The  sides  of  the  nails  are  to  be 
formed  by  two  other  iron  rollers,  or  wheels,  which  revolve  at  right 
angles  with  the  swedging  rollers.  These  are  to  be  four  feet  in  diame- 
ter, and  are  to  approach  each  other  sufficiently  near  to  determine  the 
thickness  of  the  nail.  All  these  rollers  revolve  in  a  vertical  position. 
We  shall  not  now  attempt  to  describe  the  accessory  apparatus  for  giv- 
ing motion  to  the  respective  parts,  as  we  deem  this  unnecessary.  The 
claim  is  to  the  large  rollers  or  wheels,  for  forming  the  sides  of  the 
nails;  the  swedging  rollers,  or  die  plates,  not  being  considered  as 
new. 


25.  For  an  improvement  in  the  mode  of  Mant^facturing  Buck 
Shot;  John  Snyder,  cityof  New  York,  January  26. 

A  mould  is  to  be  made  very  similar  to  those  heretofore  employed 
for  casting  buck  shot,  or  bullets  in  rows.  In  the  one  described,  two 
rows  are  to  be  cast  at  once,  there  being  three  bars  of  brass  hinged  to- 
|;ether  at  one  end.  The  hemispherical  excavations  for  receiving  the 
Tead  are  made  close  to  the  upper  edge  of  the  mould,  so  that  the  shot 
may  be  cast  without  any  neck  to  it,  the  opening  forming  the  apex  of 
the  shot,  as  it  stands  when  cast.  Qn  the  sides,  and  at  one  end  of  the 
mould,  ledges  rise  to  prevent  the  running  off  of  the  lead  in  casting. 
The  mould  being  closed  it  is  to  be  held  with  its  handle  end  a  little 
elevated,  the  lead  poured  on,  and  allowed  to  run  down  towards  the 
hinged  end,  filling  the  cavities  in  its  passage:  before  the  metal  has 
set,  the  lead  is  to  be  scraped  off  the  top  of  the  mould  with  a  chisel, 
leaving  the  shot  separate,  and  ready  to  l>e  delivered  from  it.  It  is 
to  this  last  feature  that  the  claim  is  confined. 


26.  For  an  improvement  in  the  Self-sharpening  Plough; 
Bancroft  Woodcock,  Mount  Pleasant,  Westmoreland  county, 
Pennsylvania,  January  26. 

(See  specification.) 

27.  For  a  composition  of  matter  to  be  used  in  the  Manufac- 
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tttre  of  Slprtice  Beer;  Greorge  JoneB,  Boston,  MsussachusettSy  Janu- 
ary 27. 

From  the  twigs,  boughs,  and  leaves,  of  the  double  white  spruce,  a 
naterial  is  to  be  extracted,  without  boiling  or  distillation,  which  the 
patentee  calls  *<  the  superior  improved  oil  of  spruce,  for  the  making 
of  spruce  beer."  To  form  it,  two  pounds  of  the  leaves,  &c.  are  to 
be  bruised,  and  soaked  for  three  or  four  days  in  alcohol,  of  a  very  high 
ffO(f^  To  every  gallon  of  this,  when  filtered,  three  pounds  of  the 
essential  oil  of  spruce  are  to  be  added:  this  is  the  composition  for 
which  the  patent  is  taken. 

The  superiority  of  this  composition  over  all  others,  its  various  uses 
aad  great  virtues,  are  enumerated  and  insisted  upon  with  considera* 
ble  amplification.'  To  make  beer,  one  ounce  of  the  composition,  and 
one  ^llon  of  molasses  are  to  be  well  mixed  together,  and  two  gallons 
of  boiling  water  are  then  added ;  a  half  barrel  is  to  be  used  to  coa* 
tain  the  mixture,  and  is  to  be  filled  up  with  cold  water,  when  its  coo- 
tents  are  allowed  to  ferment 

The  process  of  soaking  the  boughs,  twiss,  and  leaves  in  alcohol, 
and  thea  mixing  the  infusion  with  oil  of  spruce,  are  the  things 
claimed. 


28.  For  an  improv^nent  in  the  Chisi  Mill;  Gideon  Hatchkin, 
Windsor,  Broome  county,  New  York,  January  27. 

The  ol^ect  aimed  at  by  the  patentee,  be  informs  us,  is  to  grind  ra- 
pidly with  small  stones  without  heating  the  flour;  and  consequently 
to  lessen  the  expense  of  erecting,  and  the  power  required  for  driving 
auch  a  mill. 

A  quadrangular  frame  is  to  be  made  in  the  usual  way;  on  the  lower 
tad  of  the  spindle  there  is  to  be  a  projecting  rim,  or  flanch,  just 
above  its  step,  or  point;  a  clutch  box,  catching  above  this  projection, 
prevents  the  spindle  from  rising.  The  upper  stone  is  to  be  the  run- 
ner, which  rests,  by  means  of  a  balance  rine,  upon  the  upper  end  of 
the  sptndlei  this  being  formed  hemispherical,  and  the  rine  hollowed 
to  suit  it.  Above  the  balance  rine  is  a  collet  and  nut,  which  secure 
the  stone  from  rising. 

The  balance  rine  and  driver  are  to  be  so  formed  as  to  blow  wind 
into  the  eye  of  the  stone,  by  their  revolution,  and  channels,  or  tubes, 
are  to  be  made  te  cause  currents  of  air  to  pass  between  the  stones. 
By  loading  the  bridge  tree,  the  stone  may  be  forced  down,  or  the  top 
of  the  spibdle  may  be  weighted  for  the  same  purpose. 

The  claims  are  to  increasing  the  gravity  of  the  runner  in  either 
of  the  ways  above  named;  the  insertuig  wings,  or  flights;  the  form 
given  to  die  driver  and  balance  rine,  and  the  pipes,  or  channels,  for 
jkassing  currents  of  air^  &c.  &c. 

The  particular  forms  of  some  of  the  parts  described  in  the  qiecifi- 
cation,  are  no  doubt  new;  in  other  points,  however,  the  present  pa- 
tentee has  trenched  upon  preoccupied  ground.  The  flanch,  or  but- 
ton, at  the  lower  end  of  the  spindle,  was  particularly  described  in  a 
patent  noticed  by  us  sometime  since.    Stones  also  have  been  loaded 
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at  to|H  both  bj  direct  weights  and  hj  leyera;  and  air  heks  have  been 
made  for  the  puqK>8e  of  cooling  the  floor.  The  claim,  therefore,  if 
good,  must  rest  upon  the  precise  manner  adopted  bj  the  patentee. 


29.  For  a  Machine  for  Washing  Hats;  Samuel  Drinkhouse, 
Easton,  Northampton  county,  Pennsylvania,  January  30. 

A  wheel  six  feet  in  diameter  is  to  be  hnng  by  its  axle  over  a  trough 
containing  water.  Upon  each  side  of  the  rim  of  the  wheel  there  are 
to  be  phis  upon  which  to  place  hats,  and  catches  to  .secure  them.  A 
dozen  may  be  placed  on  each  side  of  such  a  wheel,  and  on  turning  a 
crank  they  will  be  rapidly  washed.  The  whole  machine  is  consider- 
ed as  new,  no  claim  being  made. 

30.  For  a  Piston  S(^fety  Valve  for  steam  engine  boilers;  John 
C.  Douglass,  city  c{  New  York,  January  30. 

The  contrivance  here  proposed  is  to  raise  the  ordinary  safety  valve 
when  the  steam  arrifes  at  a  certain  pressure,  although,  from  expan- 
sion, or  any  other  cause,  it  may  adhere  to  its  seat  I'he  lever  of  the 
safety  valve  is  to  extend  out  beyond  its  prop,  or  support,  on  the  side 
opposite  to  the  arm  carrying  the  weight  valve,  converting  it,  in  this 
case,  into  a  lever  of  the  first  kind:  if  the  extreme  end  be  depressed, 
the  valve,  therefore,  will  be  raised.  Near  this  end  of  the  lever,  a 
small  cylinder,  with  a  piston  working  in  it,  is  inserted  into  tha  top 
of  the  boiler.  The  piston  rod  is  held  down  with  the  required  force 
by  a  spring  steelyard,  or  bj  any  other  measured  weight.  From  the 
top  of  the  piston  rod,  a  rope,  or  chain,  descends,  passes  under  a  pul- 
ley, and  up  to  the  end  of  the  lever,  to  which  it  is  attached.  When 
the  force  of  the  steam  suffices  to  raise  the  piston,  the  end  of  the  lever 
is,  consequently,  drawn  down,  and  the  opposite  end,  carrying  the 
safetj^  valve,  is  raised. 

It  is  much  to  be  doubted  whether  such  an  apparatus  would  gene- 
rally accomplish  the  end  proposed.  The  force  by  which  the  piston 
is  held  down  must  in  but  a  small  degree,  exceed  that  at  which  the 
safety  valve  ought  to  rise,  as  it  must  act  as  soon  as  the  valve  itself 
ought  to  operate.  When  a  valve  adheres,  as  it  sometimes  does,  with 
very  great  force,  the  extra  elasticity  which  will  enable  the  patented 
apparatus  to  overcome  this  adhesion,  is  replete  with  danger  to  the 
boiler,  upon  the  whole  interior  of  which  its  power  is  operating.  It 
is  to  be  borne  in  mind  also,  that  although  explosions  do  no  doubt 
sometimes  take  place  from  the  adhesion  of  the  safetv  valve,  this  is 
not  the  only,  nor  indeed  the  most  frequent,  cause.  Admitting,  there- 
fore, that  the  apparatus  in  question  would  always  answer  the  pur- 
pose of  its  construction,  it  still  must  not  be  depended  upon  as  afford- 
ing any  thing  like  perfect  security.  There  is  another  circumstance 
which  will  militate  against  this  apparatus,  and  which  is  inherent  in 
the  use  of  a  steam-tight  piston.  The  amount  of  friction  to  which  it 
is  subjected  in  its  cjriinder  is  perpetually  varying,  and  the  force  ne- 
cessary to  raise  it  will  consequently  differ  at  different  times;  upon 
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the  wbolei  therefore,  we  are  led  to  the  conclusion  that  this  contriyance 
will  not  effect  the  object  for  which  it  was  made. 


31.  For  an  improveoQent  in  the  TVti^^  for  Vesseb;  Jonathan 
T.  Quimby,  Belfast,  Waldo  county,  Maine,  January  30. 

So  far  as  we  are  judges  of  nautical  affairs,  this  truss  appears  to  pre^- 
sent  advantaj^s  over  those  of  the  common  construction.  We  cannot 
describe  it  without  a  cut,  but  the  claim  will  show  the  nature  of  the 
improvements  which  the  inventor  believes  that  he  has  made.  The 
hoop  which  encircles  the  mast  is  connected  to  the  yard  hoop  by  means 
of  what  is  called  a  truss-bow,  attached  to  wing;s  or  ears  on  the  former- 
The  yard  hoop  swivels  on  this  bow  by  means  of  a  socket  joint.  The 
claim  is  to  the  truss-bow,  which  is  so  constructed  that  it  will  not,  in 
any  position  of  the  yard,  interfere  with  the  launching,  sending  up,  or 
housing,  of  the  top-mast.  ^<  The  connexion  of  the  hinge  and  swivel 
joints,  which,  as  constructed,  brings  the  centre  of  motion  within  two* 
inches  of  the  yard,  so  that  when  the  yard  is  braced  sharp  to  the  wind 
it  is  not  carried  to  the  leeward  any  more  than  a  distance  equal  to  half 
its  diameter,  and  consequently  may  be  much  more  easily  and  quickly 
squared." 

32.  For  a  Machine  for  Thrashing  Rice  and  other  Grain; 
Orlando  Hurd,  Bridgeport,  Fairfield  county,  Connecticut,  Janu- 
ary 31. 

The  cylinder  and  concave  of  this  thrashing  machine  arc  to  be  co- 
vered with  plates  of  cast  iron,  having  spurs,  or  teeth,  cast  on  them^ 
to  operate  in  the  usual  way.  In  its  form  and  construction  it  is  like 
the  greater  number  of  its  elder  brethren,  some  of  which  also  have  had 
teeth  of  cast  iron.  The  patentee  does  not  make  claim  to  any  thing 
new  in  it. 


33.  For  an  improved  Method  qf  Generating  power  by  High 
Steam;  Benjamin  Phillips,  city  of  Philadelphia,  January  31. 

Should  it  appear  that  the  patentee  of  this  improvement  has  really 
accomplished  what  he  professes,  his  steam  engine  will  be  invaluable, 
as  he  informs  us  that  he  has  invented  a  *«  method  of  generating  power 
by  high  steam  with  perfect  safety,  and  without  danger  of  human  or 
animal  life,  and  without  risk  or  possibility  of  explosion  either  of  the 
boiler  or  generators."  This  he  proposes  to  accomplish  by  a  new  and 
original  plan  of  applying  the  fire;  a  new  plan  of  constructing  furnaces 
and  generators,  and  other  points  of  novelty. 

The  specification  does  not  very  distinctly  explain  the  particular 
construction  of  some  parts  of  the  apparatus,  nor  do  the  references  to 
the  drawings  supply  the  deficiency.  There  are  in  fact.several  figures 
in  the  drawings  to  which  no  reference  whatever  is  made,  and,  although 
not  entirely  ignorant  upon  the  subject  of  steam  engines,  we  are  not 
able  to  divine  their  use;  these,  therefore,  we  must  pass  over. 

The  cylinder  is  to  have  the  usual  shape,  and  the  ordinary  slide 
valves;  and  the  improvement  of  this  part  consists  in  using  strong  cast^ 
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or  wrought  iron'heads, "  with  spherical  surfaces  inwards ;''  meaning, 
we  suppose,  that  they  are  to  be  convex  inwards.    Coal  furnaces  are 
to  be  used  to  heat  these  heads  redhot^  which  furnaces  may  be  remov- 
ed at  pleasure.    This,  we  think,  is  a  bad  begbniog  where  perfect 
safety  is  a  main  object    There  are  to  be  vessels,  which  the  paten- 
tee calls  generators^  but  which  are  rather  a  species  of  steam  chest,  as 
they  do  not  generate  steam,  but  receive  it  from  a  boiler.    They  are 
to  be  of  the  same  size  with  the  cylinder,  in  order  that  they  may  con- 
tain steam  enough  to  fill  it.    There  must  be  two  of  them  to  supply 
steam  on  each  side  of  the  piston  alternately.    The  boiler  is  to  be  of 
the  low  pressure  kind,  the  steam  is  to  pass  from  it  into  the  genera- 
tors, which  are  also  to  be  heated  by  a  coal  furnace.    It  appears,  there- 
fore, that  low  steam  is  to  be  generated  in  the  boiler;  and  that  from  this 
it  is  to  pass  into  the  generators, which  beine  highly  heated  by  their  ap- 
propriate furnaces,  are  to  convert  it  into  hieh  steam;  from  the  gene- 
rators it  is  to  pass  into  the  red  hot  headed  cylinder,  where  It  gets 
higher  still,  and  is  to  act  upon  the  piston  with  great  force,  and  then 
to  escape. 

What  the  piston  is  to  be  packed  with,  and  whether  its  rod  is  to 
|mss  through  the  red  hot  heads,  we  cannot  tell,  as  neither  the  descrip- 
tion nor  the  drawings  enlighten  us  upon  this  point. 

Another,  or,  we  suppose,  a  modification  of  the  same  engine^  is  next 
noticed,  but  our  picture  of  it  would  be  less  distinct  than  that  just 
given,  we  therefore  decline  even  to  sketch  it. 

The  machine  already  described,  contravenes  all  our  notions  re- 
specting the  nature  of  steam,  and  the  correct  mode  of  applying  it. 
This  perhaps  arises  from  an  obtunded  understanding,  as  the  paten- 
tee avers  that  be  has  ^*  described  the  foregoing  inventions,  improve- 
ments and  discoveries  in  a  true  and  correct  manner,  and  in  as  clear 
a  manner,  and  in  as  few  words  as  possible  to  include  all  the  sense  and 
meaning,  exact  construction,  and  operation  of  themachine." 

We  wink  unfavourably  of  heads  convex  inwards,  made  red  hot, 
to  bear  the  pressure  of  high  steam;  we  think  unfavourably  of  the  at- 
tempt to  convert  common  into  high  steam,  by  heated  generators,  and 
heated  cvlinder  heads,  where  no  water  is  present  to  gi^e  the  steam 
greater  density;  and  we  think  unfavourably  of  the  perfect  security  of 
generators  which  have,  or  which  require^  safety  valves;  because  we 
Eelieve  that  wherever  safety  valves  are  used,  the  idea  of  danger  is  ad- 
mitted, and  that  where  they  are  needed,  danger  does  really  exist.  In 
fine,  the  whole  of  this  contrivance  appears  to  us  under  an  aspect  so 
unfavourable,  that  we  should  occupy,  too  much  space  by  arraigning 
its  parts  individually,  whilst  we  should  afford  but  little  satisfaction 
to  any  one;  we  therefore  leave  it  to  the  test  of  time  and  experience, 
wishing^  though  not  hoping,  that  all  the  fond  anticipations  of  its  pro- 
jector may  be  realized. 

Vol.  X,— No,  1.— July,  1832.        6 
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l^^fieation  of  a  pattni  fair  a  Vcdvefor  the  Vibratory  Steam  Engine, 
Chanted  to  Thomas  Hallowat,  Northern  Liberties^  Philadelphia 
county  f  January  18,  1832. 

To  all  whom  it  maj  cohcers,  be  it  known,  that  I,  Thomas  Hallo- 
way,  have  invented  an  improvement  in  the  construction  and  arrange- 
ment of  the  valves  of  the  vibratory  steam  engine,  and  that  the  follow- 
ing is  a  full  and  exact  description  of  mj  said  invention. 

I  intend,  usualljr,  to  place  the  trunnions  or  gudgeons  upon  which 
the  cylinder  is  to  vibrate,  at  or  near  its  centre;  this,  however,  is  not 
a  point  of  importance,  as  mj  principle  is  equally  applicable  in  all 
situations  of  the  trunnions,  or  gudgeons.  In  one  of  the  trunnions,  or 
{[udgeons,  there  are  two  openings  made  for  the  admission  of  steam 
into  each  edd  of  the  cylinder.  In  the  box,  pedestal,  or  bearing,  of 
this  gudgeon  there  are. three  openings,  one  of  which  is  in  the  centre 
for  the  escape  of  steam,  the  other  two  are  for  the  admission  of  steam 
into  each  end  of  the  cylinder,  respectively.  These  openings  are  so 
arranged  that  when  the  eneine  is  at  half  stroke,  they  are  all  closed ; 
and  at  or  near  the  end  of  the  stroke,  one  of  the  openings  in  the  gud- 
geon is  over  one  of  those  for  the  admission  of  steam,  and  the  other 
over  that  for  the  discharge  of  steam.  This  arrangement  will  be  dis- 
tinctly seen  by  the  aid  of  the  drawings,  and  the  references  thereto, 
deposited  in  the  patent  office,  and  making  a  part  of  this  specifica- 
tion. 

To  prevent  the  raising  of  the  cylinder  from  its  bearing  by  the  pres- 
sure of  the  steam,  and  to  keep  the  gudgeon  in  proper  contact  with  the 
pedestal,  I  apply  a  spring  on  the  upper  part  thereof,  or  cause  a  fric- 
tion roller  to  press  thereon,  or  make  use  of  any  other  device  which  I 
may  prefer. 

Among  other  advantages  of  this  arran^ment  is  the  dispensing  al- 
together with  packing,  the  facility  bf  oiling,  and  the  certainty  of  the 
valve  always  remaining  steam  tight 

What  I  claim  as  my  invention  is  the  manner  and  principle  of  ar- 
ranging the  valves,,  or  the  openings  for  the  admission  and  the  dis- 
charge of  steam,  as  hereinbefore  described. 

Thomas  Halloway. 

A,  patent  was  Ranted  to  Elisha  Bigelow,  of  Baltimore,  on  the  6th 
of  November,  1826,  for  a  similar  mode  of  letting  the  steam  on  and  off* 
in  the  trunnions  of  a  vibrating  engine,  and  there  are  others  in  which 
the  same  method  is  adopted,  varying  slightly  in  the  mode,  but  acting 
essentially  on  the  same  principle. 
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Speeifieation  of  a  patents/or  a  Wing  Oudgeon  Valve  for  Steam  En* 
ginee.  Crranted  to  Thomas  Halloway,  Northern  Liberties^  PMla» 
de^Maeounty^  Pennsylvania^  January  18,  1832.  . 

To  all  whom  it  maj  concern^  be  it  known,  that  I,  Thomas  Hallo- 
waj  have  invented  an  improvement  in  the  valves  of  steam  engines, 
which  I  intendto  apply  to  locomotive  operation  only,and  which  is  call- 
ed the  <<  Wing  Gudgeon  Valve,"  and  that  the  following  is  a  fall  and 
exact  description  thereof.  I  intend  that  the  cylinder,  or  cylinders, 
to  which  my  valves  are  applied,  shall  vibrate,  in  general,  vertically, 
but  this  is  not  a  point  of  importance^  its  position  being  governed  by 
circumstance^. 

The  cylinder  is  to  have  one  large  gudgeon,  close  to  which,  above 
and  below,  is  a  face  plate,  or  wing,  with  an  opening  leading  to  each 
end  of  the  cylinder,  loneitndinall  v,  which  face  is  exactly  in  the  shape 
of  the  segment  of  a  circle,  as  is  shown  by  a  model  and  dmwipgs,  de- 
posited in  the  patent  office. 

The  jpiece  constituting  the  valve  seats  is  cast  about  the  width  of 
the  boiler,  with  a  plate  on  each  side  corresponding  with  the  face  on 
the  cylinder,  and  mav  be  circular,  or  straisnt,  according  to  the  fprm 
of  the  top  of  the  boiler.  This  valve  seat  has  two  distinct  openings 
leading  trom  a  double  division  cock  in  the  centre  to  the  valve  9eat8 
which  the  cylinder  vibrates  against,  and  passes  out  in  two  openings 
on  each  side,  corresponding  to  the  openings  on  the  plate  of  the  cylin- 
der; and  with  the  vibration  of  the  cylinder  it  alternately  receives  .and 
discharges  steam. 

It  will  be  understood  by  every  competent  engineer  that  both  the 
face  of  the  plate  valve  seat,  and  that  of  the.  plate  on  the  cylinder,  are 
to  be  turned  perfectly  true,  and  made  steam  tight,  and  will  be  kept 
up  by  a  spring,  friction  roller,  or  weight. 

The  cock,  which  has  been  mentioned,  in  the  centre  of  this  valve 
seat,  and  on  the  centre  of  the  boilers,  is  to  be  so  constructed  that  by 
torning  half  round,  \i  reverses  the  power  of  the  engine;  that  is,  it 
makes  the  steam  side  the  exhaust  side,  and  vice  versa;  and  it  also 
answers  to  shut  the  steam  from  both  ei{gines:  [qu.  ends.] 

What  I  claim  as  my  invention  is  the  arrangement  of  the  cylinders 
and  valves  to  a  locomotive  engine;  the  mode  of  fitting  the  valves;  the 
construction  of  the  cock  in  the  centre  to  determine  the  direction  of 
the  en^ne  forward  or  backward;  and  the  simplicity  of  the  whole, 
not  having  half  the  number  of  pieces  when  completed  that  the  gene- 
rality of  English  engines  have. 

Thomas  Hallowat. 

Fig.  1,  is  the  face  of  that  half  of  the  valve  lyl^ich  is  cast  on  the  cy- 
linder, with.openings  leading  through  the  steam  ways  to  the  two  ends 
of  the  cylinder. 

Fig.  SL  A  circular  plate  forming  the  other  half  of  the  valve,  faced 
to  fit  steam-tight  on  fig.  1.  A,  is  an  opening  in  it,  to  receive  the 
trunnion  or  gudgeon  B,  fig.  1. 
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Fig.  3.  A  side  view  of  fig.  8.  C,  the  edee  of  the  |riate«  D,  a  dou- 
ble tabe  connected  with  the  boiler;  the  cock  £  changing  either  of  the 
tubes  intoa  supplj  or  discharge  tube. 

JSjT.  3. 


Speeifieation  of  a  patent  for  an  improvement  in  the  Self-Sharpening 
Plough,  Granted  to  Bancroft  Woodcock,  Mount  Pleasant^ 
Westmoreland  county^  Pennsylvania^  January  26i  1832. 

To  all  whom  it  niaj  concern,  be  it  known,  that  I,  Bancroft  Wood- 
cock, have  invented  certain  improyeBients  in  the  self-sharpeninr 
plough,  and  that  the  following  is  a  full  and  exact  description  thereon 

In  the  self-sharpening  plough,  as  heretofore  made,  the  front  part  of 
the  land  side  is  cast  in  one  piece  with  the  mould  board,  and  as  the 
bottom  edge  of  the  land  side  weara,  the  part  forming  the  groove  into 
which  the  coulter  slides'gires  waj,  and  cannot  be  renewed  without 
renewing  the  whole  casting. 

To  obviate  this  objection,  I  cast  the  land  side  separatel j  from  the 
mould  board,  either  in  one  or  two  pieces,  as  may  be  preferred.  When 
made  in  two  pieces  they  have  a  lap  joint  at  or  near  the  middle,  which 
mav  be  secured  by  a  bolt  and  nut.  Suitable  holes  to  receive  bolts 
and  nuts,  to  attach  the  land  side  and  mould  board  together,  are  also 
provided. 

In  forming  the  pattern  for  the  mould  board,  I  make  its  top  to  ter- 
minate in  a  standard,  or  sheath,  extending  up  to  the  beam,  and  attach 
it  thereto  by  a  bolt  and  not,  or  otherwise,  and  in  forming  the  pattern 
of  the  land  side»  the  front  end  of  it  is  made  with  an  arm  or  piece  ex- 
tending up  so  as  to  form  a  coulter. 

For  ploughing  in  t^ueh  or  stony  land  I  dispense  with  the  coulter 
as  ordinarily  made,  and  substitute  therefor  what  I.  call  a  pointed 
shank,  passing  it  into  the  groove,  and  securing  it  in  the  same  way 
with  the  coulter.  When  fuse  this,  an  erect  coulter  stands  in  front 
of  it,  the  upper  end  of  which  is  secured  to  the  beam  in  any  of  the 
known  ways.  A  hole  br  depression  is  made  in  the  heel  of  the  erect 
coulter,  and  into  this  the  point  of  the  shank  passes,  which  serves  to 
support  and  keep  it  steady.  The  respective  parts  herein  named  will 
be  Detter  understood  by  reference  to  the  drawing  deposited  in  the 
patent  ofiice. 
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What  I  claim  as  mj  specific  improvMiieiit^  and  for  which  I  ask  a 
patent,  is,  firsts  the  casting  of  the  land  side  se^ratel  j  firoin  the  moald 
board,  either  in  one  or  two  pieces,  as  hereinbefore  set  forth;  and  I 
likewise  claim  the  shank  as  described,  to  be  used  in  lieu  of  the  ordi- 
nary coulter,  with  its  point  entering  the  heel  of  the  erect  coulter  m 
the  manner  and  for  the  purposes  specified. 

BANOKOn*  WOODOOOK. 


ENGLISH  PATENTS. 


Speeificaiion  of  a  patent  granted  to  AngierMarob  Psrkins,  county 
of  MddleHXf  Civil  Engineer^  for  certain  improvements  in  the  ap^ 
paratua  or  method  of  heating  the  air  in  btaldinge,  heating  and  eva- 
porating fluidsj  and  heating  metals.    Dated  July  30,  1831. 

To  all  to  whom  these  presents  shall  come,  &c.  &c.  Now  know  ye, 
that  in  compliance  with  the  said  proviso,  I,  the  said  Angler  March 
Perkins,  do  herebj  declare  the  nature  of  my  said  invention,  and  the 
manner  in  which  the  same  is  to  be  performed,  are  particularly*  de- 
scribed and  ascertained  in  and  by  the  following  description  thereof, 
reference  being  had  to  the  drawings  hereunto  annexed,  aad  to  the 
figures  and  letters  marked  thereon,  (that  is  to  say:) 

My  invention  relates  to  that  description  of  a|>paratus  or  method  of 
heating  which  is  now  largelv  employed  in  heating  buildings,  and  for 
other  purposes,  by  the  circulation  of  hot  water;  and  the  object  of. my 
improvements  thereon  is  to  obtain  considerably  higher  degrees  of  tem- 
perature to  the  water  circutated,  and  thus  I  am  enabled  to  apply  my 
apparatus  to  a"  variety  of  purposes  which  require  the  heating  medium 
to  be  at  a  higher  degree  of  temperature  than  that  of  boiling  water.  And 
my  improvement  consists  in  circulating  water  in  tubes  or  pipes  which 
are  closed  in  all  parts,  allowing  a  sufficient  space  for  the  expansion 
of  the  water  whicn  is  contained  within  the  apparatus,  by  which  means 
the  water  will  at  all  times  be  kept  in  contact  with  the  metal,  how- 
ever high  the  degree  of  heat  such  apparatus  may  be  submitted  to,  and 
yet  at  the  same  time  there  will  be  no  danger  of  bursting  the  appara- 
tus, in  consequence  of  the  water  having  sufficient  space  to  expand. 
^  But  in  order  that  my  invention  may  be  fully  understood  and  car- 
ried into  effect,  I  will  now  describe  the  drawings  hereunto  annexed, 
which  represent  the  improvements  applied  in  various  ways. 

Description  of  the  Drawings 

Fig.  1  shows  the  section  of  the  description  of  furnace  I  prefer;  and 
fig.  d  is  a  plan  also  in  section:  in  each  of  these  figures  the  same 
letters  of  reference  indicate  similar  parts,  and  such  is  the  case  in 
the  other  figures  in  the  drawings.  The  description  of  tubes  which 
I  have  used  and  find  to  answer,  are  what  are  called  drawn  gaa 
tubing;  and  the  size  I  most  commonly  employ  is  about  one  inch  out- 
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side  diameter,  and  the  diameter  of  the  inner  area  is  about  fiv^^eighths 
of  an  inch  \  bat  I  da  not  confine  mjseif  to  the  use  of  this  size  tubing. 


In  figs.  1  and  £»  a  a  a  Is  a  coil  of  tabingy  which  is  placed  within 
the  furnace,  as  shown  in  the  drawing;  h  is  a  tube  bj  which  the  water 
passes  from  the  coil  'a,  when  in  a  heated  state,  and  c  is  the  tube  bj 
which  the  water  is  returned  to  the  coil  after  having  &;iven  off  the  heat, 
to  effect  the  object  to  which  the  apparatus  is  applied,  whether  for 
heating  the  air  in  buildings,  evaporating  fluids,  or  heating  metal,  as 
will  be  more  fullj  described  hereafter. 

The  furnace  consists  of  two  compartments  d  and  t;^  the  compart- 
ment d  is  that  in  which  the  fuel  is  burned,  and  the  compartment  t 
surrounds  that  at  (f,  and  is  a  sort  of  hot  chamber,  into  which  the  coil 
of  tubes  a  is  placed,  and  the  water  therein  becomes  heated  by  the 
heat  which  is  generated  in  the  compartment  </,  the  smoke  and  heated 
air  passing  from  the  ignited  fuel  at  f^  into  the  compartment  e,  and 
thence  into  the  chimnej  ^. 

The  description  of  fuel  which  I  prefer  is  coke,  or  stone  or  other 
coal,  as  free  from  bituminous  matter  as  possible,  which  is  put  into  the 
compartment  (/,  at  the  upper  part  at  /t,  over  which  there  is  placed  at 
all  times  a  cover,  to  prevent  any  draft  passing  in  that  direction,  bj 
which  means,  when  the  fire  is  lighted,  and  the  fuel  is  filled  up  to  the 
top  of  the  compartment  d^  and  the  opening  at  h  covered,  the  air  which 
produces  the  combustion  will  pass  up  through  the  fire  bars  at  t,  and 
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the  fuel  on  such  bars  will  in  a  sHort  time  become  an.tgnited  mass:  j 
is  an  opening  or  door  in  the  front  of  the  furnace^  bj  which  the  same 
mav  be  stoked,  or  the  fire  lighted. 

Figs«  3,  4,  and  5,  show  the  manner  in  which  I  construct  the  joints 
of  the  apparatus,  which  are  shown  on  a  larger  scale  for  the  purpose 
of  making  them  more  clear.  Fig.  3  shows  in  section  the  manner  of 
connecting  two  tubes,  k  and  /;  it  will  be  seen  that  the  end  of  the  tube 
k  is  tapered  off*  both  inside  and  out  to  a  sharp  edge,  which  buts  against 
the  straight  surface  of  the  end  of  the  tube  /.  On  the  ends  of  these 
tubes  are  cut  screws,  the  one  having  a  right  hand  screw,  the  other  a 
left  hand  screw,  and  bjr  means  of  the  coupling  piece  m,  which  baa  a 
female  screw  cut  right  and  left,  the  two  ends  of  the  tubes  k  and  / 
are  brought  together,  and  by  this  means  a  strong  water-tight  joint  is 
made,  and  in  this  manner  I  connect  any  number  of  tubes  together, 
according  to  the  purpose  to  which  the  apparatus  is  to  be  applied. 

Figs.  4  and  5  are  two  views  of  the  connexions  of  other  parts  of  the 
apparatus,  and  also  of  the  part  of  the  apfutratus  which  is  intended  for 
the  expansion  of  the  water;  n  is  an  upright  tube,  closed  at  the  top, 
having  a  small  screw  hole  to  let  out  the  air  when  the  apparatus  is 
filled  with  water,  but  which  is  kept  perfectly  closed  when  the  air  is' 
driven  nut.  This  tube  n  is  usually  made  of  a  larger  size  than  those 
in  which  the.  circulation  takes  place,.and  in  this  tube  there  should  be 
an  area  equal  to  the  quantity  of  expansion  which  will  take  place  in  . 
the  water  contained  in  the  outer  tubes,  and  as  water  expands  about 
one-twentteth  without  being  converted  into  steam,  I  leave  at  least 
double  that  quantity  of  capacity  in  the  tube  or  vessel  n. .  o  o  are  two 
short- tubes  formed  into  cones  at  their  two  ends:  these  cones  enter 
into  holes  perforated  in  the  tube  n,  and  into  the  ends  of  the  tubes  ;i 
and  q^  the  tube/)  being  the  one  by  which  the  hot  water  is  conveyed 
from  the  coil  a  a,  after  it  has  become  heated,  and  the  tube  or  .pipe  q 
is  the  point  at  which  the  apparatus  is  filled  with  water,  and  by  which 
the  height  of  the  water  is  regulated;  and  this  tu|>e  ^  is  to  be  plieiced 
in  such  a  position  that  there  shall  be  sufficient  space  above  it  in  the 
tube  n,  to  allow  for  expansion. 

On  the  tubes  j}  and  q  are  two  collars  r  formed,  and  by  means  of 
the  two  plates  8  «,  and  the  screw  bolts  and  nuts  t  tj  there  will  be  a 
strong  water-tight  joint  formed  to  all  the  parts.  At  the  top  v  of  the 
pipe,  there  is  a  collar  r  formed,  and  by  the  plates  t^,. and  screws  and 
nuts  a?,  the  coney  is  strongly  held  in  the  opening  of  the  tube  q^  by 
which  the  same'  is  made  water-tight  when  the  apparatus  has  been 
filled  with  water.  To  the  bottom  of  the  expansion  tube  n  is  connect- 
ed the  pipe  6,  by  similar  coupling  as  that  aescribed  in  fig.  3. 

Having  now  described  the  manner  in  which  I  conceive  it  best  to 
construct  the  various  parts  of  the  apparatus,  I  will  now  proceed  to 
describe  some  applications  of  the  same.  Fig.  6  shows  a  longitudinal 
view,  and  fig.  7  sho#s  a  plan  of  an  arrangement  for  applying  my  im- 
provements to  hot  plates  which  are  intended  to  be  used  by  copper- 
plate and  other  printers^  for  the  purpose  of  heating  the  plates  from 
which  impressions  are  to  be  taken.  I  have  not  thought  it  necessary 
to  show  the  presses,  or  any  other  parts  of  the  machinery  used  for 
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priDtiDg.  The  plates  A  A  beiog  intended  to  be  used  in  place  of  the 
charcoal  fire  grates  heretofore  employed  for  heating  the  plates  at  the 
time  the  inL  is  beiog  rubbed  in.  One  of  these  heated  plates,  A,  is 
{^aced  in  the  proper  position  at  each  press,  if  more*  than  one  is  to  be 
heated,  and  it  will  be  erident  that  a  large  number  of  presses  may 
have  their  plates  A,  heated  by  one  set  of  tubes.  The  tube  o  is  the 
one  which,  as  above  described,  conveys  the  heated  water  from  the 
furnace,  and  the  tube  e  returns  it  back  to  the  coil  after  it  has  given 
off  its  heat 


^  '    ^-^TS   >^->  Blugg 


The  manner  in  which  I  construct  the  plates  A,  is  as  follows :  I 
make  a  rectangular  mould  of  the  size  required,  and  place  therein  the 
bent  part  of  the  tube  />,  and  then  fill  the  mould  with  melted  lead,  or 
other  metal,  according  to  the  degrees  of  heat  such  plates  are  intended 
to  bear,  by  which  means  I  priKluoe  metal  surfaces,  which  become 
heated  by  the  passage  of  the  heated  water  through  the  tubes  /> ;  and 
it  is  evident  that  such  heated  plates  may  be  applied  in  a  variety  of 
ways,  and  for  a  variety  of  puiposes,  such  for  instance  as  hot  plates 
for  cooking  purposes. 

Fig.  8  MOWS  the  manner  of  applying  the  apparatus  to  a  rectangu- 
lar boiler,  and  which  boiler  is  shown  in  plan,  and  is  applicable  to  the 
boiling  of  sirop  in  the  making  or  refining  of  sugar;  by  which  it  will 
be  seen  that  the  heated  water  is  made  to  circulate  through  a  series  of 
tubes,  and  give  off  its  heat  to  the  fluid  contained  in  the  boiler,  or  these 
tubes  may  be  made  to  pass  into  steam,  or  other  boilers,  in  a  similar 
manner,  and  will  cause  the  fluid  contained  in  such  boilers  to  become 
heated  and  evaporated. 

In  heating  the  air  of  rooms  of  buildings,  the  tubes  p  and  c  may  be 
Aiade  to  pass  around  the  flooring  of  such  room,  and  where  a  large 
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quantity  of  heat  is  desired,  it  will  sometimes  be  desirable  to  have 
more  than  one  pipe  passing  to  and  from  the  coil  of  pipes  contained  in 
the  furnace,  wherebj  a  larger  quantity  of  heated  surface  will  be  pre- 
sented, which  being  heated  to  a  high  degree  of  temperature,  will  give 
oflf  the  same  to  the  air  contained  in  the  room  or  buildings,  and  warm 
the  same;  and  I  have  found  that  when  the  circulating  tubes  present 
a  surface  equal  to  three  times  that  of  the  coil  of  tubes  in  the  fur- 
nace, I  have  not  been  able  to  burst  the  tubes. 

Having  now  described  the  nature  of  my  invention,  and  the  manner 
of  carrying  the  same  into  effect,  I  would  have  it  understood  that  I 
lav  no  claim  to  the  various  parts  of  which  such  apparatus  is  compos- 
ed. Neither  do  I  claim  the  application  of  the  circulation  of  hot  water 
to  the  purposes  above  described ;  but  what  I  claim  as  mj  improve- 
ments in  such  apparatus  or  method  of  heating  the  air  in  buildings, 
heating  and  evaporating  fluids,  and  heating  metal,  consist  in  circu- 
lating water  in  tubes  or  pipes,  which  are  closed  in  all  parts,  and  hav- 
ing sufficient  space  allowed  for  the  expansion  of  the  water  as  above 
described. 

In  witness  whereof,  &c.  [J^V*  Pot*  Inv. 


H  ExpmmentB  en  the  Strength  of  different  kinds  of  Wood^  made  in 
the  Carriage  Department^  Royal  Jlreenal,  Woolwich.  By  Peter 
Barlow  J  Jr.  A$.  Inst.  Eng. 

The  following  series  of  experiments,  several  of  which  I  attended, 
bein^  made  on  species  of  woods  the  strength  of  which  has  not  been 
previously  ascertained,  will,  I  trust,  not  be  considered  uninteresting 
to  the  readers  of  the  Philosophical  Magazine  and  Annals,  particu- 
larly as  the  results  are  not  only  curious,  but  may  probably  le^id  to 
useful  and  important  investigations  as  connected  with  the  introduc- 
tion into,  and  the  growth  of  foreign  timber  in,  this  country,  as  well 
as  to  important  improvements  in  the  present  system  of  planting. 
Under  this  impression  I  have  been  induced  to  send  them  to  you  as 
an  addition  to  the  several  others  on  the  same  subject  which  have  ap- 
peared at  different  times  in  this  Journal.  The  experiments  originat- 
ed in  an  investieation  of  the  comparative  properties  of  acacia  and 
oak  by  W.  Withers,  Esq.  of  Norfolk,  whose  object  appears  to  have 
been  to  encourage  the  planting  of  the  former  in  many  situations  in- 
stead of  the  latter,  as  a  wood  of  great  durability,  and  of  quicker 
growth. 

In  order  to  have  a  comparison  made  of  their  relative  strength  he^ 
forwarded  specimens  of  both  woods  to  Woolwich,  and  the  results  of 
the  experiments  will  be  seen  in  the  following  table.  Another  ques- 
tion arose  with  Mr.  Withers  relative  to  the  strength  of  oak,  the 
growth  of  which  had  been  encouraged  by  culture,  compared  with  oak 
of  the  ordinary  slow  growth.*  The  specimens  connected  with  the 
latter  subject^  the  author  informs  us,  were  received  from  Mr.  W. 

*  See  a  letter  to  Sir  Heniy  Stewart,  Bart  on  tbe  improvement  in  the  quality 
of  timber*  by  W.  Withers,  Esq. 
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Boorae,  of  Erpingham,  the  one  from  a  fagt,  and  the  other  from  a  alov, 
growing  tree.  They  are  marked  No9.  3  and  4  in  the  table  of  ei^peri- 
ments.  The  former  was  grown  on  a  very  good  strong  soil,  its  a^  waa 
supposed  to  be  about  sixty  years,  and  it  coptaioed  from  thirty-eight  to 
forty  cubic  feet  of  timber:  the  other,  No.  4,  was  about  120  years  old, 
and  was  frown  upon  light  soil,  with  gravel  about  two  feet  below  the 
surface.  This  tree  contained  about  eighty  cubic  feet,  but  Mr.  Boorne 
considers  Ihat  if  No.  3  had  stood  to  ^ttain  the  same  age,  it  would 
have  made  at  least  for-ty  feet  n^ore  than  that  tree.  The  other  two 
specimens  were  from  trees  furnished  by  Mr.  Samuel  Farrow,  of  Diss, 
Norfolk,  grown  on  the  same  piece  of  land:  that  from  which  No.  5 
was  cut  stood  near  the  rack  yard  of  the  farm  by  the  side  of  a  ditch, 
into  which  ran  a  great  deal  of  moisture  from  th^  yard;  and  be  has 
no  doubt  that,  independently  of  the  nourishment  obtained  by  it  from 
the  ditch,  very  many  of  the  smaller  roots  reached  as  far  as  tne  rack- 
yard:  the  tree  srew  rapidly,  and  contained  when  cut  down  120  feet 
of  timber.  Tne  tree  from  which  No.  6  was  cut,  grew,  as  before 
stated,  in  the  same  field,  but  had  none  of  the  advantages  above  spok^a 
of,  but  still  the  soil  was  good  with  a  lightish  blue  clay  bottom.  The 
tree  grew  well,  but  not  in  any  degree  so  fast  as  the  other;  it  contain- 
ed  about  ninety  feet  of  timber,  and  it  is  the  opinion  of  persons  on 
the  spot  that  tney  were  both  planted  together. 

Thus  far  the  experiments  were  made  with  a  particular  object}  but 
as  there  were  in  store  in  the  Royal  Arsenal,  many  woods  not  in  very 
common  use,  but  which  aregjrown  abundantly  in  some  countries,  and 
from  the  appearance  of  which  great  strength  was  anticipittai||  Mr. 
Bossey,  foreman  in  the  carriage  department,  was  requested  ^o  pre- 
pare specimens,  which  were  submitted  to  the  same  test  as  the  former 
ones. 

These  results  are  interesting,  some  pf  the  woods  being  more  thaa 
double  the  avenge  strenffth  pf  oak:  several  of  these  specimens  were 
sent  from  Berbice,  by  Uapt  Gipps,  of  the  royal  engineers,  who 
apeaks  very  highly  of  their  durability. 

The  apparatus  made  use  of  in  the  experiments  consisted  simply  of 
two  uprignt  posts,  fixed  securely  at  one  end  in  the  ground,  and  at 
the  other  to  the  tie  beam  of  the  roof  of  a  shed;  on  each  of  these  were 
firmly  attached  two  pieces  of  hard  wood  formed  to  an  edge,  on  which 
the  specimens  to  be  experimented  upon  were  placed,  ana  a  scale  sus- 
pended from  the  centre  to  receive  weights.  To  ascertain  the  rela- 
tive stifiiies^  or  elasticity,  the  weight  which  caused  a  deflectioq  of  one 
inch,  was  registered.  The  deflection  was  denoted  by  a  rod  attached 
to  the  tie  beam,  so  as  to  point  downwards  in  front  of  the  middle  of  the 
specimen,  and  one  inch  below  the  upper  surface;  so  that  when  one 
inch  of  deflection  had  taken  place,  it  was  shown  by  the  rod  just  pass- 
ing clear  of  the  piece  under  experiment 

In  the  table,  tne  first  column  contains  the  names  of  the  woods;  the 
second  the  specific  gravity;  the  third  the  weight  which  caused  one 
inch  deflection,  or  one-fiftieth  part  of  the  length;  the  fourth  the  break* 
ing  weight;  the  fifth  the  relative  elasticity  from  the  foro^ula  £  s 

~j2~;  the  sixth  the  strength  from  the  formula  S  as  t—t^;  where  lis 
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the  ledgth,  a  the  breadth,  d  the  depth,  ^  the  deflection  in  inches,  and 
w  the  weight  in  pounds,  by  which  they  become  comparable  with  the 
various  experiments  in  Barlow's  Essa^  on  the  strength  of  timber; 
and  the  last  column  contains  any  requisite  description  or  remarks. 
The  piecfes  were  each  accurately  cut  and  planed  two  inches  square 
and  five  feet  in  length,  and  the  distance  of  the  props  on  which  they 
t«rere  broken  was  exactly  fifty  inches;  they  were  selected  with  great 
car^  by  Mr.  Bossey,  who  assisted  at  the  experiments,  and  registered 
Und  delivered  the  fbllowing  results. 

table  of  the  Sirengih  and  Eloitidiy  of  various  Woodt^  of  EnglUh 
and  Foreign  Growth. 


Names  of  VTotid. 


III 


i. 


pi]  9  d 


0<S 


goo 

09  9 


1^ 


Remarks. 


Acacisy  Eng.  growth. 

• S  l>o- 

Oak,  fast  grown. 

>  alow  grown. 

>  fast  g^wn. 
1  slow  i^rown. 

quality. 


Tonquin 
Bean 

Locust 
Bullet  tree 


Green  heart 


African  oak-^ 


Do. 
C  middle. 
2  outside. 
C  middle, 
t  outside. 

!  middle, 
outside. 
:  middle. 


i  outside. 

Tmiddle. 

J  outside. 

]  middle. 

Loutside. 

{middle, 
outside, 
middle, 
outside. 
37|Gomnon  C  middle. 
38  birch.  \  outside. 

C  middle. 
\  outside. 
C  middle. 
J_  outside. 
S3  Christiana  C  middle. 
34|deaL  t  outside. 


Ash 
BIm 


Heme!  deal 


\  middle, 
outside. 


710 

no 

903 
856 
972 
835 
748 
756 
1036 
1080 
972 
936 
1039 
1029 
1015 
986 
907 
892 
972 
972 
1015 
972 
648 
633 
648 
669 
792 
630 
727 
702 
554 
532 
698 
680 
590 
JI90 


bore 

660 

414 

550 

439 

896 

680 

1388 

1332 

1052 

940 

1360 

1332 

1332 

1388 

952 

940 

1168 

1168 

1288 

109r 

77S 

fts 

644 
831 
800 
884 
660 
660 
436 
324 
856 
772 
786 
856 


1195 

1084 

999 

677 

999 

943 

1447 

1304 

2414 


rope  broke 
5156250 
3234375 
4296875 
3437500 
7000000 
5312500 

10843750 


332810406250 


2116 
2284 
1724 
1668 
1892 
1612 
1668 
1556 
1447 
1643 
1643 
1643 
1279 

915 
1027 
1433 
1164 
1304 
1304 
1304 

772 

660 
1052 

940 
1108 
1108 


8007812 
7343750 
10635000 
10406250 
10406250 
10843750 
7437500 
7343750 
9132812 
9135000 
10062500 
8570312 
6054687 
6054687 
5031250 
6492187 
63500tK) 
6908250 
5156250 
5156250 
3406250 
2531250 
6687500 
6031250 
6140625 
6687500 


1867 
the  piece 
1561 
1058 
1561 
1473 
2261 
2037 
3850 
3481 
3303 
3568 
2696 
3606 
2956 
2562 
2606 
2431 
3261 
3589 
2567 
2567 
1967 
1430 
1604 
2339 
1830 
2037 
2037 
2037 
1206 
1031 
1644 
1480 
1731 
1731 


little  injured. 

"^  Specimens 
supplied  by 
W.  Withers, 

J  Esq. 

Fine  specimen. 

In  store  16  yn. 


This  timber 
wasaent 
>'fTomBerbice 
by  Csptain 
Gipps,  R.  £, 


■^  From  a  TCfy 

Ifine   timber 

[long  in 

J  store. 
A  long  time 
in  store,Tery 
dry;  the 
same  tree. 


J  si 

I" 


^Dry,  and  of 
same  plank. 
Dry»  and  of 
same  tree. 
Tiry^  and  of 
ssme  deal. 
Diy,  and  of 
deal. 
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It  is  to  be  regretted  that  the  results  of  the  acacia  were  DOt 
iBore  particularly  noticed;  but  not  having  in  view  at  that  time  to 
carry  on  so  extensive  a  course  of  experiments,  means  were  not  taken 
to  ascertain  its  stiffness.  The  second  specimen,  after  the  rope  broke, 
was  found  but  little  injured  by  the  experiment,  which  certainly  in- 
dicates considerable  power  of  elasticity,  although  the  exact  amount 
was  not  numerically  ascertained.  This  specimen  was  preserved  un- 
broken. Upon  the  whole,  however,  it  has  the  advantage  of  the  oaks 
in  strength,  except  those  marked  No.  7  and  8,  which  were  remarka- 
bly fine  specimens;  but  it  will  be  found  by  referring  to  Barlow's  Es- 
say greatty  to  exceed  the  strength  of  the  oak  in  general. 

The  results  of  the  oak  experiments  seem  certainly  to  be  in  favour 
of  the  fast  grown.  <*  These  experiments,"  Mr.  Withers  observes, 
■<  throw  new  light  upon  the  subject,  and  lead  to  the  most  important 
conclusions.  They  prove  not  only  that  fast  erowing  timber  is  su- 
perior in  quality  to  that  of  slower  growth,  but  dv  the  constant  appli- 
cation of  manure  to  the  roots  of  trees,  planteu  even  in  good  soil, 
nearly  double  the  quantity  of  timber  may  be  obtained  in  the  same 
period,  while  its  strength,  instead  of  being  diminished,  will  be  there- 
-by  increased." 

[PAi/.  Mag.  and  Jlnnab  o/PhUos.y  No.  63,  Marehj  1832. 


il  Observaiions  on  Mr.  Barlow^s  experiments  on  the  Stre$igth  of 
different  lands  of  Wood.    By  B.  Bevan^  Esq, 

Te  the  Ecfitors  of  the  Philosophical  Magisine  and  Aniiala. 

Oentl^men^h—I  have  perused  the  valuable  communication  of  Mr. 
Barlow,  in  your  last  number,  on  the  strength  and  elasticity  of  seve- 
ral species  of  wood,  and  join  in  regret  with  Mr.  Barlow  that  the  ex- 
periments on  acacia  were  not  complete. 

Some  time  since  an  opinion  was  held  by  some  carpenters  in  North- 
amptonshire in  favour  of  the  superior  strength  and  durability  of  aca- 
cia, and  a  prime  specimen  was  sent  to  me  for  trial.  I  found  it  in- 
ferior to  eood  <Nik  in  strength,  and  something  inferior  in  elasticity; 
but  as  to  durability,  I  am  not  aware  of  any  proper  test;  but  from  the 
texture  and  appearance  on  fracture  I  should  esteem  it  very  inferior. 

From  my  experiments  on  that  species  of  wood,  I  can  supply  the 
omission  in  the  fourth  column  of  Mr.  Barlow's  table.  The  modulus 
of  elasticity  of  acacia,  by  my  experiments,  being  4,560,000  feet, 
from  which  it  will  be  easy  to  deduce  the  deflection  of  any  scantling 
under  a  given  pressure,  and  for  the  particular  case  of  Mr.  Barlow, 
where  /ss50&s(/b2,  and  ^a  1,  and  specific  gravity  .710,  we 
.  .710  X  4,560,000  ^^  ,  r  xu  •  i.^  •  j  ^ 
"*^* AKnn     —  ■*  ^^  nearly  for  the  weight  required  to  pro- 

duce  a  deflection  Of  one  inch. 

It  will  be  observed  by  persons  accustomed  to  experiments  of  this 
nature,  that  the  deflection  of  one  inch  approaches  too  near  the  ultt- 
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been  lesg  likely  to  have  impaired  the  teiture  of  the  specimen. 

In  ezperimenU  of  this  natare  it  would  have  been  more  satisfactoiy 
if  Mr»  Barlow  had  said  something  about  the  time  during  which  the 
specimen  was  under  pressure;  as  the  deflection  increases  with  the 
time,  especially  when  the  load  bears  so  great  a  proportion  to  the 
breaking  weight 

Instead  of  the  proportional  numbers  adopted  bj  Mr,  Barlow  to 
express  the  elasticitj,  I  beg  leave  to  snmst  that  it  would  have  been 
more  generally  useful  if  the  fnoduhis  ydastidty^  had  been  given* 
To  enable  your  readers  to  compare  the  relative  stiffness  of  the  seve- 
ral species  of  wood  in  his  experiments,  I  hereby  send  you  the  ap- 
proximate result  as  deduced  by  a  very  simple  application  of  the  slide- 
rule.     Thus, 

o  I  4500 Feet  modulus  of  elasticity. 

b  I  specific  gravity.  Weight  in  lbs. 

From  which  it  will  be  found  that  the  mean  modulus  of  the  several 
species  of  wood  in  the  table  of  Mr.  Barlow  will  be  nearly  as  fol- 
lows: 


Oak 

Tonquinbean 
Locust 
Bullet 
Green  heart 
Cabacally 
African  oak, 

Hence  it  appears  that  when  compared  with  their  own  weight,  (al« 
though  probably  the  specimens  were  superior  to  the  ordinary  quali- 
ty,) none  of  those  tried  by  Mr.  Barlow  possess  a  greater  degree  of 
stiffness  than  Memel  deal. 

It  would  have  added  much  to  the  value  of  the  above  experiments 
if  Mr.  Barlow  had  given  the  ultimate  deflection.  If  be  has  the  means 
of  giving  this  informatiop,  it  will  add  to  the  gratification  of  many  of 
your  readers,  and  to  none  more  than  to  your  humble  servant, 

B.  Beyak* 

P.  S.  If  the  price  per  foot  at  which  the  new  species  of  wood  above 
named  can  be  procured,  could  be  communicated,  it  would  be  an  ad- 
ditional favour. 

[Phil.  Mag.  and  Jlnnab  of  Philos.^  Jipril  1832. 


Feet 

Feet. 

3.303000 

American  birch 

5.295000 

5.795000 

Common  birch 

5.420000 

4.695000 

Ash 

4.150000 

5.890000 

Elm 

3.135000 

6.105000 

Christiana  deal 

5.305000 

4.730000 

Memel  deal 

6.260000 

5.532000 
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Experitnenii  trith  ike  DMng-Bdl—By  Thomas  Sied^  Esq.  M.  A. 

Magdalen  College^  Cambridge. 

In  1826  we  gttre  an  accoiiat  of  a  eommniiicatiiig  dMfig-Ml^  in- 
^nted  bj  our  esteemed  friend  and  cerredpondent^  Mh  Steele.  It 
eoAsistfl^  as  some  of  our  readers  maj  recollect,  of  two  compartments 
in  combination;  one  of  tbem,  the  common  divlng4>ell,  open  at  tlie 
bottom,  the  other  a  close  chamber,  with  a  bottom,  called  bf  the  in* 
Tenter,  *<the  communicating  chamber.^'  The  latter  is  siitoiied  with 
air  by  pipes  reaching  above  water,  and  is  separated  from  the  form^ 
by  a  partition,  in  which  is  set  a  small  circular  window  of  great  thiek^^ 
ness  and  strength,  but  so  transparent  as  to  admit  of  a  petson  in  one 
chamber  seeing  distinctly  through  into  the  other.  Mr.  Steele  has  re- 
cently projected  some  important  improTements  in  this  apparatus^  a 
full  description  of  which,  from  his  own  pen,  we  hope  in  a  ^eek  or 
two  to  be  able  to  lay  before  the  public.  With  the  Tiew  in  the  mean- 
while, of  preparing  the  reader  to  appreciate  duly  the  yaloe  of  these 
improvements,  we  now  propose  to  give,  in  a  somewhat  abridged  form, 
an  account  of  the  diving-bell  experiments  which  haV^  ^ven  Mk 
Steele  a  practical  knowledge  of  those  difficulties  which  it  ha&  been 
his  study  to  obviate,  and  which,  if  we  are  not  greatly  mistakefl,  he 
has  obviated  successfully.  We  extract  it  from  tne  Appendix  to  Mr. 
Steele's  <<  Practical  Suggestions  on  the  General  Improvement  of  the 
navigation  of  the  Shannon.'^ 

Narrative  of  eircumstanees  which  Ud  to  the  invention  of  the  commu- 
nicating Diving'BeiL 

Some  years  ago,  I  saw,  lying  near  the  harbour  at  Portsmodtit, 
the  diving  bell  which  had  been  made  use  of  by  the  late  Mr.  Thomp- 
son, when  he  descended  upon  the  Royal  George,  sunk  Ht  Softhead ; 
he  called  it  his  bell  of  observation,  and  it  was  calculated  fbr  no 
other  purpose,  as  it  was  a  close  vessel.  It  was  about  six  and  a  half 
or  seven  feet  high,  and  of  a  form  very  like  a  grApe  jar.  There  Mras 
a  water-tight  circular  cover  that  screwed  into  the  top,  and  there  were 
five  small  circular  eyes,  ^little  windows  of  strong  glass,)  of  about 
foui*  inches  in  diameter,  m  the  circumference  bf  the  pItt  where  it 
swelledi  and  across  each  of  these  there  was  a  small  bar  ()ii  the  out- 
side, to  prevent  fracture  by  impinsin^  while  under  water  upon  any 
hard  substance.  There  were  two  flexible  tubes  inserted  into  the  cover 
by  water-tight  screws,  and  through  these  the  engineer,  when  he  de- 
scended, was  supplied  with  air,  and  also  held  conversation  with  the 
persons  above  water.  My  curiosity  was  excited,  and  I  went  to  Gos- 
port  to  find  out  the  person,  who  I  was  informed  had  been  in  tiie  habit 
of  attending  upon  deck  when  the  bell  was  under  water,  to  receive  or- 
ders from  below,  and  have  them  carried  into  execution.  He  afforded 
me  a  great  deal  of  very  interesting  information,  and  particularly  gave 
me  assurance  of  the  distinctness  with  which  the  voice  could  be  heard 
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from  uD4er  w^ter,  i^nd  couversation  carried  on  through  the  tube, 
which  wa^  called  the  trumpet;  the  second  tube  was  called  the  air 
pip^»  The  man's  name  who  gave  fne  this  information  is  Wood,  and 
I  believe  he  now  works  at  a  shipwright's  at  Fareham. 

In  the  year  1825  I  made,  for  the  first  time,  as  a  matter  of  curiosity, 
a  descent  in  a  commpn  working  bell,  of  course  open  at  the  bottom. 
While  I  wi^  under  water,  I  was  more  occupied  in  making  observa- 
tions on  what  I  saw  than  in  deducing  consequences;  but  after  as^ 
cending,  it  suddenly  occurred  to  me,  that  I  could  make  a  great  im- 

Srovement  in  diving-bells,  by  combining  with  the  common  working 
ell  the  bell  of  observation;  for  <*  suppose  there  was  a  little  window 
in  the  bell  in  which  I  was  down,  what  would  there  be  to  'prevent 
Thompson  from  looking  into  it  from  his  bell  and  telling  what  he 
saw?" 

Let  o^e,  therefore,  suppose  the  two  bells  to  i^pproximate  until  thev 
coalesce,  and  have  a  cpmmon  side  and  common  window;  the  engi- 
neer in  the  bell  of  observation,  sitting  without  pressure  from  con- 
densed air,  and  quite  at  ease,  no  matter  at  what  depth  th.e  bell  may 
be  working,  will  look  into  a  little  submarine  illuminated  chamber, 
(the  bell  in  which  I  descended  had  been  illuminated  by  a  lantern;) 
will  see  every  thing  that  is  doing,  and  hold  conversation  with  the  per- 
sons above  water. 

Thinking  pne  evening  afterwards  of  the  violent  strain  on  the  chain 
of  sfispensiop,  and  the  consequent  danger,  when  the  bell  emerdng, 
ceiises  to  have  any  support  from  the  water,  I  set  myself  to  worK,  to 
:Qnd  out*soroe  method  of  getting  the  men  out  unwet,  without  the  ne- 
cessity of  raising  the  bell  itselfout  of  the  water. 

A  mpde  of  doing  this,  theoretically  possible,  quickly  suggested 
itself  to  me;  bqt  one  which,  in  practice,  would  call  to  memory  the 
story  in  ]Pereg[rine  Pickle,  of  the  sentleman  who  was  remarkable  for 
ffreat  mechanical  inspiration,  and  had  invented  a  beautiful  machine 
For  cutting  cabbages;  to  the  general  use  of  which,  however,  there  was 
a  practical  objection,  by  no  means  unimportant  namely,  that  it  re- 
quired the  aid  of  a  man  and  a  horse  to  work  it  in  the  cabbage  bed. 

This  theoretical  non-impossibility,  was  as  follows:  Suppose  the 
bell,  (I  mean  the  common  working  bell,)  to  be  brought  to  rest  upon 
a  ledge,  or  little  platform,  projecting  horizontally  under  water  from 
the  aide  of  the  ship;  suppose  a  tube  of  a  diameter  of  something  less 
than  a  vard,  bent  at  an  angle,  and  one  leg  so  much  longer  than  the 
other,  tnat  while  the  extremity  of  the  shorter  leg  was  placed  under, 
and  in  con^ct  with  the  platform,  the  extremity  of  the  longer  one 
should  be  above  water.  Now,  imagine  the  shorter  lee  to  be  not 
merely  in  contact  with,  but  united  to  the  platform.  Let  us  now 
suppose  a  circular  hole  in  the  platform  over  the  tube,  with  an  air- 
tight coyer;  and  let  us  suppose  the  longer  leg  to  terminate  above  wa- 
t^r,  in  an  air-tight  chamber,  with  an  air-tight  door.  Now  it  is  quite 
evident,  that  if  the  air  chamber  and  the  tube  be  filled  by  a  condens- 
ing air  pump,  with  air  as  highly  condensed  as  the  air  in  the  bell  while 
it  rest^  upon  the  platform,  the  circular  cover  might  be  unscrewed, 
and  that  the  workmen  might  first  descend  into  the  short  leg,  and 
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then  ascend  through  the  long  one  into  the  chamber  aboTe,  and  so 
walk  oat  drj  upon  deck,  without  taking  the  beli  out  of  the  water. 

This,  however,  as  I  have  said,  was  mere  theorizing.  Still  an 
improvement,  possible  and  practically  useful,  was  the  result  of  this 
theoretical  non-lmpossibilitj;  for  it  immediately  su^ested  to  me  an 
air-tight  chamber  on  deck,  with  windows  in  it  like  the  bell  of  ob- 
servation, and  connected  bj  a  flexible  tube  with  the  working  bell; 
and  so  pve,  as  an  immediate  consequence,  a  second  mode  of '  com- 
municating,' by  conversation,  with  the  persons  below. 


Experimerds  wOh  the  Communkaling  Diving  BeO^Bdated  by  a 
friend  of  Mr.  SteeleU. 

The  inventor  before  descending,  placed  a  lighted  lantern  in  tiie 
open  compartment;  he  next  enterecl  the  communicating  chamber, 
through  a  circular  aperture,  which  was  firmly  screwed  down  npon 
him;  and  he  then  gave  orders  to  be  lowered  under  water. 

In  this  descent,  the  water  was  prevented  from  entering  the  open 
bell  by  the  ordinary  operation  of  the  condensing  air-pump  upon  deck; 
and  Mr.  Steele  had  consequently  an  opportunity  of  observing  every 
thing  within  it  strongly  illuminated  by  the  lantern;  while,  at  the 
same  time,  instead  of  being  obliged  to  endure  the  pressure  of  con- 
densed air,  and  to  depend  upon  signals  by  strokes  of  a  hammer,  he 
sat  at  his  ease  jn  air  of  no  greater  density  than  that  of  the  atmosphere, 
and  conversed  through  one  of  the  pipes  with  his  friends  above  water. 

While  he  remained  down,  he  aescnbed  what  he  saw  in  the  open 
bell,  and  ^ve  such  directions  as  circumstances  rendered  necessary. 
During  this  time,  by  simply  turning  a  cock,  he  had  the  means  of  re- 
freshing the  air  in  his  chamber  at  [Measure,^  by  a  current  of  condens- 
ed air  from  the  open  bell.  After  some  time,  he  desired  that  they 
should  heave  up,  which  was  done;  the  water-ti^ht  cover  was  unscrew* 
ed,  and  he  came  out  evidently  very  much  gratified  by  the  success  of 
his  first  experiment. 

He  next  took  his  seat  in  the  open  bell,  and  a  bell-man  took  the 
place  he  had  just  ceased  to  occupy.  The  communication  between 
persons  descending  in  this  manner,  is  by  writing;  they  write  upon 
tablets,  and  mutually  exhibit  them  at  the  window  in  the  partition. 
They  descended;  the  bell-man  described  what  he  saw  to  the  per- 
sons above,  and  after  they  had  been  under  water  for  some  time,  when 
Mr.  Steele  chose  to  ascend,  he  intimated  his  desire  to  him,  and  he 
immediately  communicated  the  order  that  the  bell  should  be  raised. 
After  they  came  out  of  the  bell,  preparations  were  made  for  patting 
the  second  proposed  mode  of  communication  to  the  test 

An  air-ti^ht  chamber  above  water,  with  a  window  like  the  one  al- 
ready described,  was  connected  by  a  flexible  pipe  with  the  open  div- 
ing bell;  the  bell-man  took  his  seat  in  this,  one  of  the  engineer's 
workmen  went  into  the  communicating  chamber,  and  Mr.  Steele 
himself,  taking  his  tablets  and  pencil,  went  into  the  chamber  above 
water,  into  which  he  was  immediately  fastened  by  an  air-tight  cover.  ^ 
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The  bell  was  lowered  ander  water,  uid  of  coarse  the  chathber  above 
was  filled,  through  the  pipe,  with  condensed  air. 

At  this  lAoment  a  nove)  and  complex  system  of  communicatiDg  br 
conversation  and  writing,  was  thrown  into«ction,  instead  of  signals 
by  the  strokes  of  a  hammer.  Mr.  Steele,  in  the  air  chamber  above, 
held  conversatiop  with  the  bell-man^below,  and  the  man  in  the  com- 
municating chamber  below,  converged  with  the  persons  upon  the 
deck  of  the  vessel.  A  gentleman  stood  close  to  the  chamber  above, 
and  he  and  Mr.  Steele  exhibited  writings  to  each  other  through  the 
window.  The  latter  wrote,  among  other  things,  that  he  had  just 
asked  the  man  below  if  he  was  anxious  to  be  heaved  up,  and  that  he 
had  been  answered  in  the  negative.  The  men  then  made  some  ob- 
servations about  the  noise  in  the  bell,  caused  by  the  rush  of  the  con- 
densed air  through  the  valve,  and  about  some  other  circumstances 
bearing  relation  to  the  experiment.  At  this  time,  Mr.  Steele  required 
some  pjiper,  and  a  sheet  tightly  rolled  was  given  in  to  him  through  a 
c^linoer  pasising  through  the  sid^  of  the  chamber.  Thn  was  fur- 
nished with  two  cocks,  one  on  the  inside,  and  the  other  on  the  out- 
side;  so  that  the  paper  was  transmitted  without  the  escape  of  the  air. 
Soon  after  this,  I  observed  that  he  exhibited  at  the  glass,  an  order 
for  heaving  up,  and  the  bell  was  raised.  When  he  was  liberated, 
add  while  he  was  receiving  the  congratulations  of  his  friends,  I  heard 
him  say  to  one  of  them,  that  his  feeling  was  one  of  extreme  delight^ 
at* the  moment  when,  looking  out  from  the  little  window  of  the  air- 
chamber,  after  the  full  success  of  bis  experiments,  he  saw  his  diving 
bell  emerging  slowly  from  the  water,  and  the  persons  who  had  de- 
scended come  out  from  it  in  safety. 


Note  by  Mr.^  Steele. 

The  men  in  the  working  bell  under  water,  are  ronefa  more  com- 
fortable than  the  person  in  the  air  chamber  above,  although  the  con-' 
densation  of  the  air  be  in  both  cases  ec|ual,  as  the  air  chamber  be- 
comes very  quickly  heated  and  oppressive,  and  the  window  looking 
out  upon  deck  becomes  dimmed  so  rapidly,  that  it  most  be  frequent- 
ly cleared,  by  rubbing  it  with  a  handkerchief.  I  think  (but  am  pot- 
ait  all  sure,  not  having  yet  proved  it  by  experiment,)  that  I  see  a 
practical  way  of  preventipg-this. 

There  is  an  exceedingly  interesting,  but  apparently  paradoxioal 
consequence,  resulting  from  the  theory  upon  which  the  air  chamber 
has  been  consti^ucted.  1st.  Let  the  diameter  of  the  pipe  between 
this  chamber  and  the  bell  be  supposed  to  l^e  increased  until  it  be 
sufficient  to  admit  a  man,  and  let  a  rope  ladder  be  inclosed  in  it. 
2nd.  Let  the  air  chamber  be  subdivided  into  two,  with  a  man^hole  in 
the  partition,  and  another  in  the  side.  It  is  evident  that,  by  a  pro- 
cess analogous  to  that  of  passing  locks  in  a  canal,  and  identically 
the  same  with  that  used  by  Mr.  Steele  himself,  in  the  transmission 
of  the  roll  of  paper  through  the  two  air  tight  cocks,  a  man  might  go 
down  unwet  from  deck,  to  blast  rocks,  or  do  any  other  work^t  the 
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bottom  of  the  sea!  The  Mme  thing  might  be  effected  by  the  addition 
of  a  third  compartment  to  the  bell  below,  between  the  eommomcat* 
ing  chamber  and  the  open  bell;  in  which  case,  the  air  chamber  above 
water  would  (for  this  particular  purpose,)  cease  to-be  necessary.  It 
is  manifest,  however,  that  these  two  modes  of  passing  and  repassing 
between  the  deck  and  the  bottom,  might  be  used  even  i)i  combina- 
tion. [Meek.  Mag. 


f  Experimenta  on  the  Expaneion  and  Contraction  of  Building  Stonee^ 
by  v€Lriatione  of  Temperature;  communicated  by  William  H.  C- 
Bartlettj  Lieut.  U-  S.  Engmeere. 

Fort  Ad«ms,  Newport  Harbour,  Bfarch  12, 1832. 

TO  FROFESSOa  SILUMAN* 

Sir,— In  the  prog;resB  of  this  work,  we  have  had  occasion  to  use 
considerable  qjiantities  of  coping  stones,  taken  from  different  locali- 
ties, with  all  of  which  it  has  been  found  impossible  to  obtain  tight 
joints.  The  walls  on  which  these  stoniss  were  placed  have  not  an- 
dersone  the  slightest  change;  and,  notwithstanding  they  were  laid 
with  the  greatest  possible  care,  and  their  joints  were  filled  with 
the  best  cements  that  could  be  devised,  yet,  at  the  expiration  of  a 
few  weeks,  these  joints  were  broken  up  by  fissures  which  extended 
from  the  top  to  the  bottom  of  the  coping.  These  fissUres  were  sup- 
posed to  have  arisen  from  a  change  of  dimensions  in  the  coping^ 
stones,  in  consequence  of  the  ordinary  variations  of  atmospheric  tem- 
perature; and,  with  the  view  to  ascertain  if  the  total  amount  of 
cracking  could  be  attributed  to  this  cause  alone,  a  series  of  experi- 
ments was  instituted  by  order  of  Col.  Totten,  and  continued  from 
August  18thi  1830,  to  June  2nd,  1831.  The  circumstances  connected 
with  these  experiments,  as  well  as  their  results,  you  will  find  sub- 
joined. Col.  Totten  requests  me  to  communicate  them  to  you,  sup- 
posing that  you  may  find  them  of  sufiicient  practical  importance  to 
deserve  a  place  in  your  Jourfial. 

These  experiments  were  made,  nearly  at  the  same  time,  upon 
granite,  limestone,  and  sandstone,  the  kinds,  of  stone  used  for  the 
coping;  and  for  this  purpose  a  piece  of  each  was  selected  in  such  a 
manner  that  the  three  pieces  were  of  nearly  equal  lengths.  The 
panite  has  a  fine  grain,  is  of  a  compact  texture,  and  was  taken  from 
a  boulder  at  the  head  of  Buzzard's  bay:  the  limestone  is  white,  has 
a  finegrained  crystalline  structure,  and  accompanies  primitive  rocks; 
it  was  taken  from  the  quarries  of  the  Sing-sing  State  Prison,  New 
York:  the  sa  Ads  tone  is  from  the  quarries  in  Chatham,  Conn.,  and 
belongs  to  the  old  red  sandatone  formation,  according  to  the  Rev. 
Edward  Hitchcock;*  it  has  a  granular  structure,  rather  coarse,  and 
its  cement  is  argil  Ip-ferruginona. 

*  He  now  refers  all  the  sandstone  of  the  Connecticut  valley  to  the  new(  see 
the  first  aitide  in  the  present  No. 
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To  ucertain  the  exact  lengtitf  of  these  pieces  at  the  different  tetii- 
peratures  prodaced  by  exposure  to  the  weather— these  alone  being 
important  for  oar  immediate  object,  and  for  the  purposes  of  construc- 
tion general lj,r-the  measurements  were  made  by  mdans  of  a  white 
pine  rod,  with  copper  elbows  at  the  ends  embracing  the  stones  when 
applied  to  them^  as  represented  in  the  sketch. 


A  A  is  an  elevation,  or  vertical  section  lengthwise,  of  the  stone 
to  be  measured;  B  B  the  meuuriog  rod^  with  eIi>ows,  D  and  C,  of 
thin  hammered  copper,  firmly  secured  to  it.  The  end  D  was  always 
adjusted  to  the  same  part  or  the  stone,  by  sliding  throoEh  a  groove 
in  the  coppef*  guide  F,  cemented  to  the  stone;  the  elbow  C  was  ad- 
justed in  like  manner  by  aliding  through  a  groove  in  the  piece  E  also 
attached  to  the  stone.  The  elbow  C  has  itself  a  groove  throush  which 
the  wedge  W  may  slide  horizontally,  under  the  guide  E,  netween 
the  elbow  C  and  the  stone:  this  wedge,  being  graduated  as  a  diagonal 
scale,  showed,  by  the  distance  which  it  entered,  the  difference  be- 
tween the  length  of  the  roeiasuring  rod  and  that  of  Uie  stone.  The 
expansion  of  Ae  measuring  rod  being  known,  the  length  of  the  stone 
could  be  calculated  in  decimals  of  .a  constant  unit,  viz.  the  English 
standard  inch. 

A  groove  was  cut  in  the  stone  in  which  a  thermometer  was  placed, 
at  each  measurement,  and  being  covered,  was  suffered  to  lie  some 
time,  in  order  to  ascertain  the  temperature  of  the  stone.  The  tem- 
perature of  the  measuring  rod  was  assumed  to  be  that  of  the  open  air 
to  which  it  had  been  exposed, 

By  Lardner  and  Rater's  Mechanics,  we  have  as  a  mean  between 
the  results  of  Capt.  Kater  and  Dr.  Struve  for  the  linear  expansion  of 
deal  wood  in  terms  of  its  length  for  one  degree  of  Fah.  the  decimal 
•00000255|  and  by  the  Edinburgh  Encyclopeedia,  art.  Expansion,  we 
find  the  decimal  .00000944  to  express  the  same  for  hammered  cop- 
per. From  these  data  the  actual  length  of  the  measuring  rod  was 
calculated  for  each  experiment;  knowing  its  length  at  sixty  degrees 
Fah.  '  But  to  abridge  the  calculation,  the  difference  in  length  be- 
tween the  stone  and  measuring  rod,  as  shown  by  the  wedge  w,  was 
subtracted  from  the  length  of  the  rod  before  making  the  reduction 
for  the  temperature  of  the  latter.  The  length  of  the  Copper  part,  and 
that  of  the  wooden  part,  were  calculated  separately  on  account  of 
their  different  expansibilities.  The  result  of  this  calculation  is  the 
following  table. 
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XAEBLX. 

.eBAViTS. 

«A>]>8TOirS.    \ 

No.  of 

Degrees 

Length  in 

Degrees 

Length  in 

Degrees 

Length  in 

Expet*t. 

Fah. 

inches. 

Fab. 

ipches. 

Fth. 

inches. 

1 

6« 

93.4155 

6° 

94.0251 

6^ 

94.0180 

'2 

7 

93.4277 

8 

94.0330 

8 

94.0153 

3 

9 

93.4201 

9 

94.0260 

9 

94.0052 

4 

10 

93.4307 

10 

94.0265 

10 

94.0088 

5 

11 

93.4131 

11 

94.0230 

11 

94.0134 

6 

13 

93.4186 

12 

94.0382 

13 

94.0211 

7 

14 

93.4174 

14 

94.0271 

14 

94.0206 

8 

14 

93.4294 

14 

94.0347 

14 

94.0220 

9 

14 

93.4308 

14 

94.0361 

15 

94.0235 

10 

16 

93.4302 

16 

94.0285 

15 

94.0338 

U 

16 

93.4291 

16 

94.0345 

17 

94.0314 

13 

17 

93.4305 

17 

94.0358 

18 

94.0181 

13 

19 

93.4337 

19 

94.0416 

30 

94.0239 

14 

90  . 

93.4310 

30 

94.0364 

22 

94.0358 

15 

21 

93.4316 

'  31 

94.0440 

22 

94.0963 

16 

31 

93.4265 

33 

94.0324 

32 

94.0371 

•  17 

33 

93.4353 

32 

94-0406 

34 

94.0466 

18- 

34 

93.4423 

36 

94.03.30 

38 

94.0554 

19 

36 

93.4360 

36 

94.0450 

39 

94.0436 

90 

36 

93.4357 

37 

94.0483 

39 

94.0592 

31 

38 

93.4436 

41 

94.0344 

43 

94.0486 

S3 

53 

93.4323 

52 

94.0348 

53 

94.0560 

33 

58 

93.4450 

62 

94.0541 

64 

94.0718 

34 

83 

93.4655 

86 

94.0720 

93 

94.0879 

35 

86 

93.4649 

88 

94.0737 

93 

94.0829 

36 

90 

93,4709 

88 

94.0688 

95 

94.0897 

37 

99 

93.4677 

89 

94.0731 

99 

94.0941 

38 

• 

•  . 

90 

94.0693 

100 

94.0906 

39 

• 

.  . 

91 

94.0693 

101 

94.0944 

■30 

. 

•  • 

94 

94.0628 

104 

94.0841 

31 

• 

.  . 

102. 

94.0721 

109 

94.0792 

It  18  probable  that  iimay  of  the  ditcrepancies  herb  noticed  were 
owing  to  the  b jgrometric  state  of  the  stone;  and  perhaps,  in  part,  to 
imperfections  in  the  measnripg  apparatus;  bat  as  the  hygrometrie 
state  of  the  stone  was  not  recorded,  we  can  take  no  account  of  it  in 
our  deductions..  These  discrepancies,  however,  will  have  but  little 
effect  upon  the  general  result;  for  it  will  be  observed,  that  there  is 
always  an  increase  in  the  length  of  stone  for  an  increase  of  tempenh 
ture,  when  any  two  .experiments  are  considered  which  are  removed 
from  each  other  by  several  d^eee. 

From  the  facts  ascertained  concerning  the  expansion  of  other  sab* 
stances,  we  may  assume  that  the  expansion  of  stone  is  uniform,  and 
that,  within  the  range  of  our  experiments,  each  of  the  stones  increas- 
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ed  in  length  by  a  common  dUference  for  each  degree  of  the  thermome- 
ter. To  find  an  approximate  value  for  this  common  difference^  say 
for  the  ffranite*  we  subtract  the  first  observed  length  from  the  last, 
andy  if  these  experiments  were  accurate,  the  difference  .0470,  would 
be  ninety-si^  times  the  common  difference:  ninety-six  being  the  dif- 
ference in  degrees  between  the  extreme  temperatures:  the  same  ope- 
ration being  performed  with  the  second  experrment,  and  that  next 
the  last;  the  difference  .0298,  (the  difference  in  lengths,)  should  be 
eighty rsiz  times  the  common  difference.  By  thus  comparing  the 
extreme  experiments  of  those  which  remain,  we  obtain  the  following 
table. 


Experiments. 

Diffl  in 
d^rees. 

DiflT.  in  length*. 

1  an<|  31 

96 

+.0470 

2  and  SO 

86 

+.0298 

5  and  29 

82 

+.0433 

4  and  28 

80 

+.0428 

5  and  27 

78 

+.0501 

6  and  26 

r6 

+.0406 

7  and  25 

74 

+.0466 

8  and  24 

72 

+.0373 

9  and  23 

48 

+.0180 

10  and  22 

36 

+.0063 

11  and  21 

25 

— ,0001 

12  and  20 

20 

+.0125 

13  and  19 

17 

+.0034 

14  and  18 

16 

—.0034 

15  and  17 

,11 

—.0034 

Total, 

817 

.3708 

We  have  neglected  the  sixteenth  experiment,  because  we  cannot 
employ  it  without  usine  some  other  experiment  twice,  thus  ffivine 
the  latter  an  undue  influence;  and  because  the.  middle  term  should 
have  the  least  weight  in  determining  the  common  difference. 

By  the  above  table,  we  find,  as  the  combined  result  of  all  the  ex- 
periments, that  .3708  should  be  eight  hundred  and  seventeen  times 
the  common  difference;  and  hence  the  common  difference  for  one  de- 
gree of  Fah.  is  .0004538  inch.  Nowy  assuming  ^4.05  inches,  as  the 
aean  length  of  the  granite,  which  is  sufficiently  near,  we  find  the 
linear  ^pansion  for  one  inch  of  stone  for  each  degree  of  Fah.  to  be 

•0004538 
— Q^     —  ass  .000004825  inch,  and  for  one  foot  this  expansion  would 

be  .0000579  of  an  inch.    By  proceeding  in  the  same  way  with  the 
experiments  on  the  other  stones,  we  obtain  the  following  results. 
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Mera  whole  leni^h 
in  inches. 

Common    diiTerence   in 

inches  for  the  whole 

length  of  stone  for  one 

degree  of  Jah. 

Common    difTerenee   in 

inches  for  one  inch  for 

each  degree  of  Fah. 

Granite,             94.05 
Marble,              93.44 
Sandstone,         94.05 
White  pine. 
Hammered  copper. 

.00Q4538 
.0005297 
.0008965 

•000004825 

.000005668 

.000009532 

,00000255 

.00000944 

To  apply  these  results  to  the  case  in  question,  let  us  sunpose  two 
coping  atones  of  five  running  feet  each,  to  be  laid  in  jnia-summer, 
nrhen  they  haye  a  temperature  of  ninety-sU  degrees  Fah.$  in  winter 
their  temperatute  may  safely  be  assumed  at  zero,  so  that  the  total 
variation  of  temperature  will  be  ninety-six  degrees;  and  if  we  sup- 
pose these  stones  to  contract  towards  their  centres,  which  would  be 
the  most  favourable  supposition  as  regards  the  tiditoess  of  the  joints 
where  a  nupdber  of  these  stones  are  used,  the  whole  length  of  stone 
put  in  motion  by  a  change  of  temperature  would  be  five  feet.  If 
the  coping  be  of  granite,  the  distance  by  which  the  ends  of  the  stones 
would  be  separated,  in  Consequence  of  one  degree's  variation,  would 
be  sixty  inches  multiplied  into  .000004825  s  .0002895,  and  for  a 
variation  of  ninety-six  degrees,  this  distance  becomes  .0002895  X 
96  B  .027792  inch,  giving  a  crack  a  little  wider  than  the  thickness 
of  common  pasteboard.  For  marble,  this  crack  would  have  al  width 
of  i)5264,  nearly  twice  the  thickness  of  common  pasteboard;  and  for 
sandstone  .054914,  nearly  three  times  the  thickness  of  pasteboard. 
These  cracks  are  not  only  distinctly  visible,  but  thej  allow  water  to 
pass  freely  into  the  heart  of  the  wall.  The  mischief  does  not  stop 
here:  by  this  constant  motion  liack  and  forth  in  the  coping,  the  ce- 
ment, of  whatever  kind  the  joints  might  be  made,  woula  be  crushed 
to  powder,  and  in  a  short  time  be  totally  washed  by  the  rains  from 
its  place,  leaving  the  whole  joint  open. 

[Amer.  Jour,  of  Sciences  and  Arts* 


%Hf8t  RepM  of  the  Proceedings  of  the  British  Assodaiumfor  the 
Advancement  of  Science,  assembled  at  Fork, 

The  appearance  of  thi^  report  has  pot  the  scientific  public  in  pos- 
aelsion  of  the  authorized  account  of  what  has  been  done  by  this 
very  important  society,  and  of  what  may  be  expected  from  ita  exer- 
tions. 

We  cannot  but  consider  that  the  British  Association  has  started 
under  auspices  the  most  favourable,  and  even  the  results'  of  the  first 
meeting,  and  the  prospects  of  support  which  this  report  displays, 
certaioTy  exhibit  a  much  greater  step  towards  the  fulfilment  of  a 
great  series  of  objects  requiring  much  time  for  their  development 
than  could  possibly  have*  been  anticipated. 
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That  the  Association  has  alreadj  seeared  in  its  favour  a  great 
share  of  the  best  talent  in  the  coantrj,  the  list  of  members  annexed 
to  the  report  will  best  testify;. it  is  in  every  respect  a  most  credita* 
ble  phalanx  of  names.  Fortunately,  however,  it  is  not  upon  names 
alone,  that  its  prospects  of  support  most  rest;  the  pamphlet  before 
us  contains  pledges  of  exertion  from  some  of  the  most  active  philo- 
sophers in  the  country,  of  a  description  which  has  been  unattempted 
by  any  previously  existing  society  among  the  many  which  this  coon-> 
try  possesses.  There  is  no  society,  strictly  scientific,  which  professes 
to  direct  the  attention  of  its  members,  or  of  philosophers  at  large,  to 
particular  branches  of  knowledge,  in  which  important  progress  might 
be  made  by  a  well  directed  system  of  mutual  co-operation.  Take, 
for  example,  the  science  of  meteorology,  in  which  observers  have 
been  so  long  at  cross  purposes,  and  in  whiich  the  very  same  amount 
of  exertion,  which  has  been  thrown  away  upon  forming  registers  ut» 
terly  useless  for  want  of  information  or  combined  exertion,  niight 
have  been  rendered  available  to  the  highest  purposes  of  science.  To 
this  subject  the  Association  has  properly  directcid  peculiar  attentiony 
and,  it  may  be  hoped,  with  the  happiest  results. 

But  there  is  nothing  which  strikes  us  with  more  ad  miration  amongst 
tiie  energetic  proceedings  of  this  infant  institution,  than  the  list  of 
reports  on  the  «tate  and  progress  of  the  different  sciences.  This  is 
a  species  of  literature  quite  new  in  this  country,  and  which  will  form 
a  body  of  information  really  invaluable.  The  only  approximation  to 
it  has  been  in  the  annual  addresses  of  the  president  of  the  Geologi- 
cal Society  upon  that  particular  branch  of  science.  These  admirable 
discourses  have  only  excited  the  wish  that  something  more  general, 
upon  the  samer  plan,  should  be  attempted.  The  objects  of  these  sci« 
cntific  reports  will,  we  believe,  be  more  varied  and  extended;  and  it 
18  probable,  that,  for  the  first  year  at  least,  the  style  of  execution  of 
theiid  will  much  depend  upon  the  views  and  opinions  of  the  individu- 
als by  whom  they  are  composed,  until  some  formal  plan  shall  have 
been  sanctioned  by  usage  for  generil  adoption.  Some  account  of  the 
different  labours  of  philosophers  during  a  recent  period  of  time,  with 
a  view  of  their  bearing  upon  the  past  progress  and  future  prospects 
of  the  sciences,  will,  we  presume,  be  a  general  object  of  these  re- 
ports; but  we  trust  that  in  many  of  them  more  extended  and  philo- 
sophical generalizations  will  be  taken;  and  in  several  sciences  we  do 
not  know  a  more  acceptable  service  that  could  be  performed,  than  a 
correct  estimate  of  the  precise  point  to  which  our  knowledge  has  ar- 
rived, and  where  precisely  our  ignorance  begins.  From  this  process 
some  conclusion  will  naturally  be  drawn  as  to  the  line,  or  lines,  which 
present  the  fairest  points  of  attack  upon  the  remaining  strong  holds 
of  science.    . 

The  names  of  those  who  have  engaged  to  execute  these  useful  la- 
bours in  science  include  some  of  the  most  active  philosophers  in  Bri- 
tain; and  we  anxiously  hope  that  nothing  will  deter  those  who  have 
giv«n  this  capital  portion  of  the  machinerv  of  the  Association  the 
weight  and  sanction  of  their  nannies,  from  fulfilling,  in  as  full  a  man- 
ner at  least  as  leisure  will  permit,  the  agreement  to  which  they  are 
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in  some  meaBare  pledged,  aad  which  will  be  yalnable  to  science  and 
to  the  Associatioii,  in  proportion  to  the  acknowledged  eminence  of 
their  scientific  character. 

As  we  cannot  but  look  upon  this  as  one  of  the  most  important  parts 
of  the  pamphlet  before  us,  we  shall  insert  the  list  of  reports  contain- 
ed in  the  preface. 

«*  1.  The  Rev.  George  Peacock  has  undertaken  to  present  to  tiM 
next  meeting,  a  report  on  the  recent  progress  of  Mathematical  An* 
aljsis,  in  reference  particularly  to  the  differential  and  integral  cal- 
culus. 

.  *^  S.  Professor  Airj  has  undertaken  a  report  on  the  state  and  ]m- 
gross  of  Astronomical  science,  in  reference  particnlarly  to  Physical 
Astronomy* 

*<  S.  J.  W.  Lubbock,  Esq.  has  consented  to  fomiah  such  infor- 
mation respecting  the  data  and  desiderata  for  calculating  the  time 
and  heiffht  of  Hi^- Water  as  he  may  be  able  to  offers 
-  '*<  4.  James  D.  Forbes,  Esq.  has  undertaken  to  present  a  report  on 
the  present  state  of  Meteorological  science. 

«^  5.  Dr.  Brewster  has  undertaken  a  report  on  the  progress  of  Op« 
tical  science. 

**  6.  The  Rev.  Robert  Willis  has  undertaken  a  report  on  the  state 
of  our  knowledge  concerning  the  Phenomena  of  Sonnd^in  reference 
especially  to  the  additions  recentl  v  made  to  it. 

*»7.  The  Rev.  Professor  Powell  has  undertaken  a  similar  report 
respectine  the  Phenomena  of  Heat 

<*8.  Tne  Rev.  Professor  Gumming  has  undertaken  a  report  on 
Thermo-Electricitr,  and  on  the  allied  subjects  in  reference  to  the 
discoveries  recently  made  in  them.  *   . 

'«.9.  James  F.  W.  Johnston,  Esq.  has  nndertaken  a  report  on 
the  recent  prc^ess  of  Chemic&l  science,  especially  in  foreign  conn- 
tries. 

«<  10.  The  Rev.  Professor  Whewell  has  undertaken  a  report  on 
the  state  and  prioress  of  Mineralogical  science. 

<<  11^  Robert  Stevenson,  Esq.  has  undertaken  the  report  recom- 
mended tj  the  Geological  and  Geographical  Committee,  on  the 
waste  and  extension  of  the  land  on  the  east  coast  of  Britain,  and  on 
the  question  of  the  permanence  of  the  relative  level  of  the  Sea  and 
land. 

<^  12.  Professor  Lindley  has  undertaken  to  ^vean  account  of  the 
principle  questions  recently  settled,  or  still  agitated,  in  the  Philoso- 
phy of  Botany." 

No  le^s  than  six  of  these  twelve  reports  are  to  be  contributed  by 
eminent  members  of  the  Uaiversity  of  Cambridge,-Hi  circumstance 
certainly  highly  indicative  of  the  warmth  of  feeling  of  that  great  body 
tilwards  the  objects  of  the  British  Associfition,  as  well  as  giving  a 
pledge  for  the  ability  of  the  works  thus  undertaken.  The  formerdis- 
tineuished  professor  of  mineralogy  at  Cambridge  was  among  the 
earliest  supporters  of  the  plan,  to  which  he  alluded  in  a  letter  com- 
municated to  the  York  meeting,  an  extract  from  which  is  given  ih 
Mr.  Vernon  Harcourt's  address.     «'A  collection  of  reports,''  he 
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•ayi^  **ooticeniUig  the  present  state  of  science,  is  ob  all  aecoitiits 
much  wanted,  in  order  that  scientific  stadents  may  knew  where  to 
begin  their  labours,  and  in  order  that  those  who  pursue  one  braneh 
•f  science  may  know  how  to  communicate  with  an  inquirer  in  ano- 
ther* For  want  of  this  knowledge  we  perpetually  find  speculations 
published  which  show  the  greatest  i^orance  of  what  has  been  done 
and  written  on  the  subjects  to  which  they  refer,  and  which  must 

£>e  a  Ycry  unfavourable  impression  of  our  acquirements  to  well-in- 
rmed  foreigiier8/'<*^Report,  p.  S9. 

The  report  is  divided  into  three  distinct  portions,  as  the  title  page 
indicates.  The  first  contains  the  proceedings  of  thfe  meeting  towards 
the  constitution  of  the  permanent  body  or  association  which  sprung 
from  it,  and  the  subsequent  arrangements  necessary  to  its  complete 
constitutron.  The  second  part  embraces  the  proceedings  of  the  ge- 
neral and  the  sub-committees  appointed  to  carry  into  effect  the  ob- 
jects of  the  Association,  and  which,  it  will  be  seen,  were  by  no  means 
limited  to  the  week  of  the  meeting;  at  York.  The  third  division  con- 
taine  the  scientific  transactions  of  the  meeting  at  York,  comprising 
the  order  and  periods  of  the  meeting,  with  abstracts  of  the  papers 
presented.  One  communication,  printed  at  full  length,  is  the  ex-* 
cellentesaaT  of  Dr.  Henrys  of  Manchester,  upon  the  philosophical 
character  of  Dr.  Priestley. 

It  is  not  our  intention  to  enter  into  any  analvsis  of  these  several 
departments.  But  we  feel  it  to  be  only  due  to  the  very  able  address 
of  Mr.  YemoD  Harcourt^  the  real  originator  of  the  permanent  asso- 
tiation,  to  make  one  or  two  quotations  from  it)  for  we  view  it  as  an 
address  differingmuch  from  what  is  too  often  found  upon  such  occa* 
sions,  as  perfectly  free  from  affectation,  as  abounding  in  the  soundest 
Yiews  of  the  present  state  of  science,  and  written  in  a  manly  and 
highly  perspicuous  style. 

The  following  passase  sets  in  a  tnx%  light  the  bearing  of  the  new 
association  upon  already  existing  societies:— <*  It  is  not  by  counting 
the  great  luminaries  who  may  chance  to  shinein  this  year,  or  that,— 
in  a  decade  of  years,  oj:  a  generation  of  men,— that  we  are  to  inform 
ourselves  of  the  state  of  national  science.  Let  us  look  rather  to  the 
numbers  engaged  effectually,  though  less  conspicuously,  in  adding 
by  decrees  to  our  knowledge  of  nature;  let  us  look  to  the  increase  of 
scientific  transactions  and  journals;  let  us  look,  gentlemen,  at  the 
list  produced  this  day  of  philosophical  societies  which  have  grown 
np  in  all  parts  of  theainedom.  The  multiplication  of  these  new  and 
numerous  institutions  indicates  a  wide  extension  of  scientific  pur^ 
suits.  The  funds  so  liberally  contributed  to  their  support  bear  evi- 
dence of  an  enlarged  disposition  in  the  public  to  promote  sack  pur* 
suits. 
^  **  It  is  on  this  very  ground  I  rest  the  necessity  and  the  practica- 
bility of  estidilishing  in  science  a  new  impulsivcand  directive  force, 
that  there  are  new  and  more  abundant  materials  to  be  directed  and 
iaspelled.  The  Baling  field  of  discovery  seems  to  me  to  show,  on 
the  one  part,  the  ore  breaking  out  on  every  side;  Toins  of  the  preoioui' 
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metal  sctrcelj  opened  or  imperfectlj  wroQg^t;  and  on  the  otter  a 
multitode  of  hands  ready  to  work  it,  bat  no  one  engaging  them  tola- 
boor,  or  ahowing  them  in  what  manner  thej  maj  employ  their  indas- 
try  to  the  best  advantage.  And  therefore  it  is  that  I  propose  to  yon 
to  found  an  Association,  including  all  the  scientific  stren^  of  Great 
Britain,  wlHch  shall  employ  a  short  period  of  every  year  in  pointing 
out  the  lines  of  direction  in  which  tne  researches  of  science  should 
move,  in  indicating  the  particulars  which  most  immediately  demand 
investigation,  in  stating  problems  to  be  solved  and  data  to  be  fixed, 
in  assigning  to  every  class  of  mind  a  definite  task,  and  suggesting  to 
its  members,  that  there  is  here  a  shore  of  which  the  soundings  should 
be  more  accurately  taken,  and  there  a  line  of  coast  along  which  a 
▼oyace  of  discovery  should  be  made. 

*<  f  am  not  aware,  gentlemen,  that  in  execntinj;  such  a  plan  we 
should  intrude  upon  the  province  of  any  other  institution.  There  is 
no  society  at  present  existing  among  us,  which  undertakes  to  lend 
any  guidance  to  the  individual  efforts  of  its  member^,  and  there  is 
none,  perhaps,  which  can  undertake  it  Consider  the  difference, 
gentlemen,  between  the  limited  circle  of  any  of  our  scientific  coun- 
cils, or  even  the  annual  meeting  of  onr  societies,  and  a  meeting  at 
which  all  the  science  of  these  kingdoms  should  be  convened,  which 
sh6uld  be  attended,  as  this  first  meeting  you  see  already  promises, 
by  deputations  from  every  other  societjjr,  and  in  which  foreign  talent 
and  character  should  be  tempted  to  mingle  with  our  own.  With 
what  a  momentum  would  such  an  association  urge  on  its  purpose! 
what  activity  would  it  be  capable  of  exciting!  how  powerfully  would 
it  attract  and  stimulate  those  minds,  which  either  thirst  for  repotSr 
tion  or  rejoice  in  the  light  and  sunshine  of  truth!" 
[to  bb  cowurgso.] 


Notke  of  EUctro-MagMtie  ExpertmenU. 

[Commuiucated  by  Prof.  A.  D.  Backs,  of  th*e  University  of  Penn* 

sylvania.] 

TO  THx  coxMrrm  ov  vublicatiokb. 
Gbmtlbmsn,— I  send  you  a  description  of  the  apparatus  for  pro- 
ducing the  spark  from  a  majgnet  according  to  the  method  of  Nobili. 
and  for  other  recent  and  cunons  experiments  on  electro-magnetism^ 
together  with  an  account  of  their  repetition.  This  is  done  that  any 
one  who  may  be  desirous  to  repeat  or  to  extend  the  experiments  may,^ 
without  delay,  be  put  in  possession  of  the  means  of  so  doing. 


Bztnct  of  a  letter  from  J.  Saxton,  of  Philadelphia,  to  Inish  Lnkene,  dated 
London,  April  14th,  1832. 

^*  You  may  have  heard  of  Faraday's  curious  discovery  in  electro- 
magnetism.    He  has  succeeded  in  obtaining  from  a  magnet  a  spark 
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reMmbliDg  the  electric  spark.  The  apparatus  consisted  of  a  copper 
plate  mounted  on  «n  axis,  like  an  electrical  machine,  and  made  to  re- 
volve between  the  poles  of  a  lai^  magnet  The  plate  used  was 
about  one  foot  in  diameter,  and  one-eighth  of  an  inch  in  thickness. 
The  rim  of  the  wheel  was  amalgamated,  as  well  as  a  ring  around  the 
axis.  Two  pieces  of  copper,  shaped  to  fit,  for  two  or  three  inches, 
the  Msalgamated  ring  ana^the  circle,  were  attached  to  either  wire  of  a 
galvanometer.  These  pieces  of  copper  being  applied  to  the  wheel, 
and  the  latter  turned,  the  needle  of  the  galvanometer  vibrates:  the 
amount  of  vibration  may  be  increased  by  altematelj  touching  and 
removing  one  of  the  plates.  The  copper  plate  which  touches  the  rim 
should  M  between  the  .poles  of  the  magnet. 

**  I  have  made  this  experiment  in  a  diflferent  way  and  succeeded 
satisfactorily.  The  method  was  as  follows.  A  coil  of  wire  wrapped 
with  silk,  similar  to  that  used  in  the  galvanometer,  was  attached  by 
the  ends  to  the  wires  of  the  galvanometer.  On  passing  this  roll  back- 
ward  and  forward  upon  one  of  the  poles  of  a  horse-shoe  magnet,  or 
placing  it  upon  and  removing  it  from  either  pole,  I  have  nude  the 
needle  of  the  galvanometer  spin  round  rapidly.*' 


Extnct  of  a  second  letter  from  J.  SAXton*  of  Pbilsdelphis,  to  Isaiah  Luken% 
dated  London,  May  11, 1832. 

^  Since  my  last  I  have  heard  of  a  method  of  producing  a  spark 
from  a  magnet,  discovered,  I  believe,  by  an  Italian.  This  experi- 
ment I  made  at  once  upon  a  large  horse-shoe  magnet  which  I  am  mak- 
ing for  Mr.  Perkins  and  his  partaers.  One  of  your  large  magnets  will 
answer  the  same  purpose.  Make  a  cylinder  of  soft  iron  of  an  inch,  or 
three-fourths  of  an  inch,  in  diameter,  and  of  the  usual  length  of  the 
keeper;  place  two  disks  of  brass  or  wood  upon  this  cylinder,  and  at 
auch  a  distance  apart  that  they  will  conveniently  pass  between  the 
poles  of  the  magnet;  between  these  wind,  say  fifty  feet  of,  bobbin  wire, 
which  may  be  of  iron  covered  with  cotton;  let  the  ends  of  this  coil 
be  bent  over  the  ends  of  the  cylinder  and  brought  down  until  they 
touch  the  poles  of  the  magnet,  the  ends  should  be  of  such  a  length 
that  on  bnnging  the  cylinder  to  the  ma^et,  one  of  the  ends  will 
touch  when  Sie  cylinder  is  about  half  an  inch  from  the  magnet,  and 
the  other  at  one-fourth  of  an  inch.  The  cylinder  beins  thus  arrang- 
ed, and  in  contact  with  the  macn,et,  on  drawing  it  su^enly  away  a 
apark  will  pass  between  the  end  of  the  wire  and  the  poleorthe  mag- 
nef 

The  apparatus  alluded  to  in  these  letters  was,  soon  after  their  re- 
ceipt, put  together  by  Messrs.  Isaiah  Lukens  and  Benjamin  Say;  it 
is  n^red  in  the  cuts  which  follow. 

Fig.  1  represents  the  apparatus  of  Nobili  for  procuring  the  spark 
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^*  ^*  from  a  magnet    A,  B,  ia  a  eyltnder  of 

^  soft  iron,  apon  this  are  two  braas  rim8| 
/  between  which  bobbin  wire  (wrapped  wir^ 
j  of  iron  and  copper  were  both  successfallr 
I  used,)  is  wound^  the  ends  of  the  wire  coil 
I   are  carried  out  at  the  opposite  ends  of 
'   the  cylinder,  and  being  bent  downwards 
pass  through  holes  in  two  brass  (or  wood* 
en)  pins.    The  spring  of  the  wire  causes 
both  the  ends  to  touch  the  raaj^et  when 
the  keeper  is  attached,  when  it  is  with- 
g  drawn  one  end  projects  beyond  the  other.* 
This  apparatus  has  been  improved  by 
Mr.  Lukens  by  coiling  the  ends  of  the 
wire  into  a  spiral,  thus  forming  a  spring 
to  press  the  points  of  the  wire  against  the 
poles  of  the  magnet;  and  by  carefully  in- 
sulating the  ends  in  their  passage  through 
^  the  brass  stems. 

From  this  improved  apparatus  a  spark  can  be  obtained  on  remov- 
ing the  keeper  with  seldom  a  case  or  failure ;  frequently  two  sparks 
Spear,  one  at  each  end  of  the  wire,  and  in  some  experiments  of 
essrs.  Lukens  and  Say  a  third  spark  was  seen  to  pass  from  one  of 
the  brass  rings.  I  have  very  frequently  obtained  sparks  also  by  ra- 
pidly replacing  the  keeper. 

To  ascertain  the  nature  of  this  sparky  I  endeavoured  to  determine 
whether  the  removal  of  the  keeper  which  produces  the  spark  was  at- 
tended with  any  electrical  effect  which  would  warrant  the  supposi- 
tion that  this  was  an  electric  spark. 

The  cylindrical  keeper,  arranged  as  at  first  described,  was  used 
for  this  purpose.  The  ends  of  the  wires  spoken  of  as  touching  the 
poles  of  the  magnet  were  bent  outwards,  to  remove  them  from  the 
poles,  and  connected  with  the  wires  of  a  galvanometer.  On  ap- 
proaching the  keeper  to,  or  drawing  it  from,  the  magnet,  an  agitation 
of  the  needle  of  the  galvanometer  was  produced,  demonstrating  the 
existence  of  a  current  of  galvanic  electricity,  to  which,  therefore,  the 
spark  is  probably  doe. 

A  few  turns,  say  four  or  five,  of  iron  bonnet  wire  about  the  keeper 
ef  a  magnet,  which  supported,  by  a  contact  with  its  whole  surface, 
fifty  pounds,  produced  a  very  sensible  vibration  in  the  needle:  the 
contact  and  removal  being  made  at  times  tending  to  increase  the  are. 
In  the  experiments  of  MM.  Nobili  and  Antinori,  the  account  Of 
which  has  been  received  since  those  which  I  have  described  were 
made,  it  seems  that  this  development  of  a  galvanic  current  which  they 
observed  led  them  first  to  suspect  that  the  spark  might  be  obtained. 
The  following  observations  were  made  at  the  same  time  with  those 
above  describee],  on  the  direction  of  the  galvanic  current.  The  needle 
of  the  galvanometer  used,  was  suspended  by  a  fibre  of  silk;  upon  the 

*  This  condition  appetn  by  subsequent  experiment  to  be  by  no  means  es- 
sential. 
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•tend  of  the  inttimnent  were  two  brass  caps  io  the  sime  plene  with 
the  cmU  ef  the  wire  surrounding  the  needle;  into  the  cup  correspond* 
iDg  to  the  south  pole  of  the  needle*  the  wire  passing  rrom  south  to 
north  odove  the  needle,  and  from  north  to  south  below^  was  placed; 
into  the  north  cop  was  inserted  the  opposite  wire.  Thus  arranged,  a 
current  of  galvanism  passing  from  south  to  north  will  deflect  the  north 
pole  of  the  needle  to  the  west;  bj  a  current  passing  from  north  to 
south  the  north  pole  of  the  needle  will  be  deflected  to  the  east.  The 

Klvanometer  was  covered  by  a  glass  receiver  to  prevent  agitation 
\m  currents  of  ain  The  magnet  used  was  the  one  alluded  to  above 
u  supporting  fifty  pounds,  this  is  a  horse-shoe  magnett  made  of  ten 
magnetic  ban,  the  keeper  being  filed  off  in  front  applied  itself  to  two 
of  these. 

The  magnet  being  placed  with  its  poles  to  the  south,  (the  north  pole 
being  westward)  the  keeper  was  brought  to  the  macnet  in  such  a  po<> 
sition  that  the  coil  was  directed  above  the  cjlioder  from  north  io 
oaiUh;  below  from  eoiUh  to  norths  the  wire  from  the  t^er  eide  was  dip* 
ped  into  the  mercury  of  the  eouth  cup  of  the  iplvanometer;  the  wire 
mm  the  under  side  into  the  north  cup. 

On  drawing  the  keeper  from  the  magnet,  the  north  pole  of  the  needle 
ef  the  galvanometer  passed  to  the  west;  the  needle  being  allowed  to 
return  to  the  meridian,  a  return  of  the  keeper  to  the  magnet  deflect«> 
ed  the  north  pole  to  the  east  By  assisting  the  needle  in  its  Yibra- 
tioos  by  the  alternate  withdrawal  and  return  of  the  keeper,  a  very 
considerable  vibratioD  was  produced. 

By  changing  the  keeper  from  right  to  left  so  that  the  wire  passing 
wer  the  cylinder  was  directed  from  eouth  io  north,  the  communicar 
tioos  with  the  galvanometer  remaining  as  before,  the  reverse  of  the 
deflections  just  described  took  place. 

The  effects  described  may  be  represented  by  a  galvanic  current 
circulating  around  the  keeper,  and  at  right  angles  to  its  aiis,  direct* 
ed  from  north  to  south  above  the  cylinder  when  the  keeper  was  wiib^ 
drawot  in  the  contrary  direction  when  it  was  returned.  Such  a  cur- 
rent would  evidently  have  passed  out  of  the  upper  wire  on  the  with- 
drawal of  the  keeper,  and  out  of  the  jig^  2. 
under  wire  on  its  return;  that  is,  would  ^' 
have  passed  from  south  to  north,  above 
the  needle  of  the  galvanometer,  in  the  ^ 
first  case,  and  from  north  to  south  in  the 
eecond.                                                     ^ 

Fig.  2  shows  the  apparatus  for  pro-      / 
ducing  vibration  in  the  needle  of  the  '^ 
gelvanometer  by  the  wire  coil  and  mag- 
net   A,  B,  is  a  roll  of  wrapped  wira 
wound  about  a  wooden  spool,  which 
has  the  central  part  removed;  the  ends 
of  the  wira  are  connected  with  the  wires 
of  a  g^vanometer;  this  roll  is  repre-  A 
sented  in  the  lower  part  of  the  figure  as     ' 
placed  upon  the  north  pole  of  a  hone- 
shoe  magnet,  by  passing  it  to  and  fro 
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upon  the  leg  of  the  magnet,  or  by  alternately  remoYine  and  repltclng 
it  upon  the  pole,  a  vibration  \%  produced  in  the  needle  of  the  galva* 
nometer.  The  wires  are  continued  to  such  a  length  as  to  prevent 
the  direct  action  of  the  maenet  upon  the  needle  of  tne  ealvanometer. 

Some  experiments  which,  bj  the  kindness  of  Mr.  Lokens,  I  was 
enabled  to  make  with  this  apparatus,  resulted  in  a  satisfiictory  mode 
of  representing  the  effect  which  is  produced  upon  the  galvanometer 
in  any  given  position  of  the  coil.  I  offer  it  simply  as  a  mode  of  re- 
collecting the  results  of  observation. 

The  coil  of  wire  (fig.  2,)  was  first  applied  to  the  nor&  pole  of 
the  magnet,  the  direction  of  the  coil  being  from  right  to  leR  above 
the  magnet,  the  inside  wire  of  the  coil  was  on  the  left  hand,  the 
outside  wire  on  the  risht,  the  experimenter  fscios  the  north;  the 
outside  wire  was  carried  to  the  south  cup  of  the  galvanic  multiplier, 
the  inside  to  the  north  cup.  The  poles  of  the  masnet  were  turned 
to  the  south.  On  withdrawing  the  coil  from  the  pole,  the  north  pole 
of  the  needle  was  deflected  to  the  west;  retumins;  the  coil,  carried  the 
same  pole  to  the  east  Changing  the  wires  of  the  coil  in  the  cops  of 
theealvanometer  reversed  the  direction  of  the  vibration  of  its  needle. 

The  effect  of  withdrawing  the  coil  would  have  been  produced  by 
a  galvanic  current  passine  through  the  coil  from  left  to  rig^t  below 
the  magnet,  from  right  to  left  above  it. 

The  coil  was  next  changed  from  right  to  left;  that  is,  the  direction 
of  the  coil  changed  so  that  it  passed  from  right  to  left  below  the  mag- 
net, and  from  left  to  right  above  it;  the  wires  which  dipped  into  the 
cups  of  the  multiplier  remained  in  their  places;  the  inner  wire  was 
DOW  to  the  right  band,  the  outer  wire  to  the  left  On  removing  the 
coil  from  the  north  pole  of  the  magnet,  the  north  pole  of  the  needle  of 
the  multiplier  passed  to  the  east,  on  returning  the  coil  the  same  pole 
moved  to  the  west. 

This  effect  would  (as  before,)  have  been  produced  by  a  galvanic 
current  passing  from  left  to  right  below  the  magnet,  from  right  to  left 
above  it  The  other  positions  of  the  coil  being  examined  showed  that 
they  might  be  represented  by  the  same  supposition  of  a  circular  cur- 
rent about  the  pole  of  the  magnet,  and  passing  through  the  wire.  The 
reverse  of  such  an  hj^thesis  is  of  common  application  to  represent 
*the  action  of  the  conjunctive  wire  of  a  galvanic  battery  upon  a  mag- 
netic needle. 

The  south  pole  of  the  magnet  presented  opposite  results,  the  effects 
produced  by  removing  the  coil  were  such  as  would  have  occurred  in 
replacing  it  upon  the  north  pole. 

As  the  removal  of  the  coil  produces  a  contrary  effect  from  that  ob- 
tained when  it  is  placed  upon  the  pole,  the  representation  is  complete 
from  the  opposite  magnetic  currents  produced  in  these  cases.  Wben 
the  coil  is  drawn  along  the  magnet  towards  the  north  pole,  it  is  easy 
to  conceive  that  passins;  successively  to  more  magnetic  piLrts,  or  ex- 
posed to  magnetism  of  different  intensities,  the  current  ot  magnetism, 
with  regard  to  the  wire,  is  from  south  to  north;  this,  by  the  reversioQ 
of  the  hypothesis  in  relation  to  the  galvanic  current,  produces  (since 
the  north  pole  is  towards  the  operator,)  an  electrical  current  from 
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west  to  east,  or  from  left  to  right,  below  the  magnet     The  same  is 
true  for  the  south  pole. 

Wt  conclude  that  the  effects  of  a  magnet  upon  a  eoil  of  wire  may  be 
repreeented  by  an  electrical  current  at  right  angles  to  the  direction  in 
which  the  wire  moves  upon  the  magnet^  and  directed  below  the  magnet 
from  west  to  east  when  the  coil  is  moved  from  the  south  pole  to  the 
north  pole  of  the  magnet^  and  vice  versa^  the  poles  of  the  magnet  being 
turned  to  the  south. 

The  deDominatioDs  will  change  of  course  if  it  be  considered  more 
convenient  to  turn  both  poles  to  the  north. 

It  would  seem  easy  to  bring  the  facts  relating  to  the  removal  of 
the  keeper  upon  which  wire  is  coiled,  under  the  same  expression.  In 
that  case  the  magnetism  is  in  motion  with  respect  to  the  coil,  leaving 
the  soft  iron  which  forms  the  keeper. 

With  fifteen  turns  of  copper  wire  upon  the  prismatic  keeper  of  the 
magnet  before  used,  a  vibration  through  twenty  degrees,  at  the  maxi- 
mum, was  produced;  beyond  this  the  power  of  the  current  could  not 
carry  the  needle.     The  wire  was  wrapped  with  silk. 

With  five  turns  upon  the  same  keeper  a  vibration  through  an  arc 
of  ten  to  twelve  degrees  was  obtained. 

The  coil  being  at  rest  upon  the  magnet  no  permanent  deflection  is 
produced.    This  agrees  with  an  observation  of  Nobili  and  Antinori. 

The  amount  of  vibration  may  easily  be  increased  by  providing  two 
coils,  one  for  each  pole,  the  direction  of  the  coils  being  opposite  to 
each  other,  the  outer  wires  of  each  coil  being  united  as  well  as  the 
inner  ones,  the  effect  of  two  coils  would  be  produced.  They  may  be 
separated  by  a  piece  of  wood,  to  which  being  attached,  and  the  wood 
provided  with  a  handle,  the  coils  may  be  removed  or  replaced  very 
conveniently. 

Fig.  3  represents  Faraday's  ^g*  3. 

wheel;  G,  H,  I,  being  a  piece  of  -^ 

copper  12  inches  in  diameter, 
the  circular  ring  between  G,  H, 
I,  and  a,  a,  a,  is  amalgamated, 
also  the  rine  K,L,near  the  cen- 
tre of  the  plate  on  the  same  side 
with  the  first  ring;  the  wheel 
is  mounted  upon  an  axis  C,  D, 
and  turned  by  a  winch.  K, 
L,  and  G,  are  plates  of  copper, 
to  apply  the  one  at  the  amal- 
gamated ring  around  the  axis,  * 
the  other  at  the  ring  at  the  cir- 
cumference and  between  the 
poles,  N  and  S,  of  a  horse-shoe 
magnet.  G,  P,  and  C,  R,  are 
the  wires  soldered  to  these 
plates,  their  extremities  con- 
nected with  the  galvanometer 
as  described  above,  their  length  adjusted  upon  the  same  principles. 
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In  ezperimenting  with  Faraday'i  wbeel,  ih«  disk  K,  L,  at  the  i 
tre  was  pressed  constantlj  against  the  wheel  bj  fasteniDg  a  cork  be- 
tween the  disk  and  the  sapport.  The  piece  of  copper  Q  was  toachel 
to  the  wheel  at  intenrals  so  as  to  assist  the  vibratioas  or  to  destroj 
them  at  pleasure.  When  the  wheel  was  first  amalgamated,  a  deflec- 
tion ID  the  needle  was  prod  need  without  the  aid  of  the  magnet;  af- 
terwards no  such  deflection  wasobsenred.  Oppoaite  rotations  of  the 
wheel  produce  opposite  effects  in  deflecting  the  needle  of  the  pdfA- 
Bometer^  other  parts  remaining  the  same. 
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Suggested  improvements  in  the  Construction  of  Barker's  MW* 
By  James  Whiteland. 

TO  TBS  BDXTOS  OV  THX  JOXTBSAL  OF  THX  V&ASKIIV  nriTATUTl* 

New  York,  June  5, 18Sd. 

S1R9 — The  accompanying  is  a  drawipg*  of  what  I  consider  an  im- 
proved form  of  Dr.  Barker's  mill:  you  will  very  much  oblige  me  bj 
giving  it,  and  the  following  description,  a  place  in  jour  journal. 

The  mill  is  represented  as  working  a  little  off  the  wall  of  a  building. 
At  the  top  of  the  drawing,  and  behind  the  bevel  wheels,  a  cast  iron 
wall-plate  is  shown,  for  fixing  the  pillow  block  into  which  the  hori- 
zontal shaft  (for  working  machinery  inside  of  buildings,  on  which  the 
upper  bevel  wheel  is  fastened,)  turns.  On  the  under  side  of  this  plate 
a  cast  iron  trough,  for  conveying  water  into  the  mill,  is  fixed;  the 
trough  terminates  in  a  cylinder  just  so  small  in  diameter  outside,  a» 
to  work  clear  of  the  inside  of  the  upright  cylinders  of  the  mill.  This 
cylinder  is  so  long,  and  the  holes  at  bottom  are  so  shaped  as  to  admit 
the  water  with  the  velocity,  and  in  the  direction,  of  the  water  in  the 
upright  cylinder  of  the  mill.  Inside  of  the  trough  cylinder  is  a 
smaller  cylinder  through  which  the  upright  shaft  works:  at  the  topis 
a  larger  part  for  holding  brasses  for  steadying  the  shaft.  Under  the 
trough  cylinder  is  the  cylinder  of  the  milt,  made  of  wood,  and  hoop- 
ed as  shown.  At  the  bottom  of  this  cylinder  the  arms  of  the  mill 
are  fixed;  they  are  of  a  carved  form.  Behind  the  mill  is  a  niche  for 
the  arms  to  work  in.  At  the  bottom  of  the  niche  is  a  circular  trough 

•  See  cut  on  page  76. 
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higher  round  its  outer  edge  to  receive  the  water  after  it  has  escaped 
from  the  mill:  it  is  showD  bj  the  two  ellipses  at  the  bottom  of  the 
drawing.  Below  the  mill  is  seen  a  square  pit,  for  holding  the  step, 
into  which  the  foot  of  the  upright  shaft  works.  The  other  parts  of  the 
drawing  will  be  so  easily  understood  as  to  make  further  description 
unnecessary. 

The  curved  form  of  th«  arms  is  what  constitutes  the  diterence  ef 
this  and  Or.  Barker's  plan  of  the  mill.  The  curve  is  such,  that  the 
water  will  run  from  the  centre  to  the  extremity  of  the  arms  io  a 
straight  line  when  the  machine  is  working:  by  this  arrangement  no 
centrifugal  force  is  given  to  the  water,  as  it  has  not  received  any  ro- 
tatory motion  from  the  arms^  which  it  would  have  had,  had  the  arms 
been  straight. 

The  nature  of  the  curve/,  g,  A,  t,  a,  of  the  arms  will  be  under- 
stood by  the  annexed  diagram.  Let  a  be  the  centre,  and  a  b  the  dis- 
tance to  the  centre  of  the  upper  stone  from  which  the  water  flows; 
also  let  the  concentric  circles  1,  2,  3,  divide  this  distance  into  equal 
parts;  and  take  6,  /,  equal  to  the  distance  that  the  extremitj  of  the 
arms  would  pass,  in  the  time  that  a  particle  of  water  would  flow 
from  the  centre  a,  to  b  the  extremity  of  the  arms.    Divide  6,/,  into 

the  same  number  of  equal 

^ "         "" "  parts  that  the  distance  a, 

0,  is  divided,  and  from 

these  points,  let  the  lines 

CO,  cfa,  ea,  be  drawn  to  the 

centre.    Now,  since  the 

^  motion  of  the  water  is  nni- 

-  form,  and  the  motion  of 

^  b  the  arms  uniform   also, 

while  the  arms   revolve 
'  .from  /  to  f,  a  particle  of 
water  leaving  the  centre 
at  the  time  the  arms  were 
at  /,  shall  have  passed 
from  a  to  1 ;  and  the  points 
%  and  1  will  coincide;  also 
when  the  arms  move  from 
/to  (/,  the  water  shall  have  passed  from  a  to  A,  and  the  points  h  and 
£  will  coincide;  and  so  for  the  other  points:  when  the  water  arrives  at 
4,  the  point  g  in  the  arms  will  coincide  with  3;  and  when  the  par- 
ticle moves  to  the  point  6,  the  arms  will  have  passed  also  to  the  same 
point,  and /and  b  will  coincide. 

Since  by  this  arrangement  there  is  no  additional  motion  given  to 
the  effluent  water  by  centrifugal  or  any  other  force,  till  the  velocity 
of  the  extremity  of  the  arms  becomes  greater  than  the  velocity  of  tlie 
water,  all  that  we  have  to  consider  in  estimating  the  power  of  this 
machine  when  working  at  any  velocity  less  than  that  of  the.  water, 
is  the  effect  that  a  quantity  of  water,  having  the  velocity  that  a 
body  would  acquire  in  falling  from  the  top  of  the  mill  to  the  level  of 
the  jet  holes,  would  produce,  when  working  at  different  velocities. 
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The  tosighi  that  will  stop  the  mill  must  be  equal  to  the  \veight  of  a 
column  of  water  twice  the  height  of  the  water  in  the  mill  on  a  base  the 
sum  of  the  areas  of  the  pit  holes.  For  it  is  evident  that  if  the  holes  be 
shut  up  there  will  be  a  pressure  on  all  sides  equal  to  the  weight  of 
the  cofomn  in  the  mill;  let,  now,  the  holes  be  opened,  the  pressure 
on  the  opposite  side  will  remain  as  formerly,  and  the  water  beine  set 
in  motion  by  an  equal  pressure,  the  reaction,  (since  action  and  re- 
action are  equal  and  contrary,)  will  give  another  pressure  equal  to 
the  former  one,  on  the  sides  opposite  the  holes.  Therefore  these  two 
forces  will  give  a  pressure  equal  to  the  weight  of  a  column  of  water 
twice  the  height  of  the  water  in  the  mill,  on  a  base  eqhal  in  area  to 
the  sum  of  the  areas  of  the  pit  holes. 

When  the  mill  i»  working  at  the  velocity  of  the  water ^  it  will  raise 
a  weighty  equal  to  the  weight  of  a  column  of  water ^  the  eame  height  as 
the  water  in  the  mill^  on  a  base  the  sum  of  the  areas  of  pit  holes;  and 
the  effect  will  be  a  maximum^  and  equal  to  the  whole  power  of  the  wa- 
ter. For  it  is  evident  that  as  the  water  flows  with  the  same  velocity 
as  it  did  before,  the  force  of  reaction  will  remain  as  great  as  ever,  and 
will  just  balance  the  above  weight  or  one-half  of  the  weight  that  will 
stop  the  mill.  And  the  other  force  being  caused  by  the  pressure  of 
the  water  on  the  areas  opposite  the  holes,  must  cease  when  it  has 
brought  the  velocity  of  the  mill  up  to  the  velocity  of  the  water,  as  this 
is  as  quick  as  the  water  can  follow  it.  Therefore,  with  two  forces, 
one  to  balance  a  weight  equal  to  the  pressure  on  the  areas  opposite 
to  the  holes,  and  the  other  to  keep  this  weight  in  motion  at  the  velo- 
city of  the  water,  an  effect  equal  to  the  whole  power  of  the  water  will 
be  produced.  For  in  the  time  that  the  water  flows  with  the  velocitv 
that  it  left  the  mill,  a  length  equal  to  the  height  of  water  in  the  mill, 
this  quantitj^  of  water,  or  an  equivalent  weight,  can  be  raised  to  the 
top  of  the  mill. 

The  effect  for  the  other  velocities  may  be  determined  in  the  same 
way.  When  the  velocity  of  the  mill  becomes  greater  than  the  velo- 
city of  the  water,  if  there  is  no  centrifugal  force  the  weight  that  the 
mill  will  work  with  must  be  the  force  of  reaction,  minus  the  force  re- 
quired to  carry  the  water  round  with  the  mill. 

If  the  above  theory  is  correct,  I  need  say  nothing  of  the  advantages 
that  this  form  of  the  machine  has  over  the  other  forms,  as,  indeed, 
over  every  other  water  mill.  By  considering  how  much  power  re- 
mains in  the  water  after  it  has  escaped  from  the  mill,  wnen  work- 
ing at  different  velocities,  the  same  results  may  be  obtained;  an 
additional  proof  of  the  correctness  of  the  above  theory:  thus,  when 
the  mill  is  standing,  the  water  escapes  with  its  whole  force  and  no 
effect  is  produced.  When  working  at  the  velocity  of  the  water  the 
mill  moves  as  quick  as  the  water,  and  the  water,  after  it  has  escaped, 
has  no  motion  in  any  direction,  but  falls  directly  down.  Now^  since 
there  is  no  power  remaining  in  the  water,  its  whole  power  must  be 
spent  in  producing  an  effect  equal  to  its  power  in  keeping  the  mill 
and  resistance  in  motion.  The  power  when  the  mill  is  working  at 
one-half,  or  any  other  velocity,  may  be  determined  in  the  same  wav. 
As  the  motion  of  the  mill  is  just  as  quick  as  that  of  the  water,  the 
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portion  of  the  circumference  6,/,  mast  be  taken  equal  to  the  length 
of  the  radius  or  arms,  if  the  areas  of  the  holes  and  arms  are  alike: 
if  the  holes  be  smaller  than  the  arms,  the  portion  6,/,  must  be  longer 
in  the  same  proportion,  as  the  water  moves  slower  along  the  radius. 
A  rotarj  steam  engine  might  be  made  in  this  waj  bj  sending 
steam  through  a  mill  working  inside  of  a  condenser*  The  steam  pipe 
might  be  connected  to  the  steam  wheel  bj  a  metallic  packing.  If 
the  wheel  was  large  in  diameter,  there  would  be  ver^r  little  friction, 
as  it  would  require  so  small  a  pipe  in  proportion  to  the  power  of  the 
engine.  The  power  might  be  taken  from  the  steam  wheel,  and  the 
motion  reduced  by  letting  the  axis  of  the  wheel  rest  on  friction  roll- 
ers, and  the  power  taken  off  the  axis  of  the  rollers  by  means  of 
toothed  wheels,  or  other*  rollers.  Another  method  would  be  to  force 
water  or  any  other  liquid  through  a  machine  of  this  sort  by  steam. 

Yours,  &c 

JaMSS  WHrrELAWD. 

Barker'B  MUl. 


fOm  TBS  JOVmVAL  OT  Tax  TMJLTtKLlV  TVlTrrUTI. 

Rtmarki  on  the  Exptoeume  of  Steam  Boilers.  By  John  D.  Ward, 

o/Fergennesj  Vermont. 
Tbs  June  No.  of  the  Journal  of  the  Institute  contains  a  letter 
from  Thoi.  Ewbank  on  the  causes  and  means  of  preventing  explo- 
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fions  of  steam  boilers.  In  the  course  of  his  remarks  he  mentions  a 
safety  pipe  (which  is  onlj  a  modification  of  the  contrivance  known 
among  workmen  by  the  name  of  ^*  a  feed  head,")  and  gives  an  ac* 
count  of  one  on  board  the  steam-boat  M^Donough,  on  lake  Cham- 
plain,  which  is  inaccurate  in  some  of  its  details.*  As  the  engine 
was  made  by  John  D.  Ward  &  Co.  of  Montreal,  designed  by  myself, 
and  built  under  my  superintendence,  i  beg  leave  to  set  Mr.  Ewbank 
right  in  the  following  particulars.  The  engine  was  built  and  set  to 
work  in  1838,  and  the  safety  pipe,  or  feed  head,  formed  part  of  the 
oridnal  design,  and  was  not  afterwards  a^f/cci;;  its  height  was  origi- 
nally about  thirteen  feet,  instead  of  twenty,  and  it  was  not  intended 
that  the  engine  should  ever  be  worked  with  a  greater  pressure  than 
four  pounds  per  square  inch;  however,  during  the  ensuing  winteir 
an  ignorant  engineman  persuaded  the  proprietors  of  the  boat  that  the 
boilers  were  sufficiently  strong  to  bear  a  much  greater  pressure  than 
had  been  used,  and  that  it  was  only  necessary  to  raise  the  feed  head 
to  enable  him  to  double  the  pressure.  His  representations  induced 
them  to  order  the  necessary  pipes  for  that  purpose  from  our  foundry 
at  a  time  when  I  was  absent  in  Europe,  and  I  learned  with  regret  on 
my  return  that  the  engine  was  then  at  work  with  nearly  twice  the 

Eressure  of  steam  for  which  it  was  orieinally  intended.  The  feed 
ead  is  now  about  eighteen  feet  high,  and  may  have  been  plugged  up 
on  some  occasions;  lor  the  same  ignorance  and  recklessness  of  con* 
sequences  which  led  to  raising  it  would  lead  to  plugging  it  also; 
and  both  the  one  and  the  other  naving  been  done  by  the  same  person 
with  impunity,  his  temerity  will  probably  only  end' with  his  life. 

I  beg  leave  further  to  remark  that  the  apparatus  was  neither  expect- 
ed nor  intended  to  serve  as  a  safety  pipe  any  further  than  to  prevent 
the  engine  man  from  using  a  greater  pressure  of  steam  than  the  engine 
was  designed  for,  and  they  never  can  be  made  to  supply  the  place  of 
a  safety  valve  for  relieving  a  boiler  from  an  extra  pressure  of  steam 
without  being  of  a  size  that  will  be  found  extremely  inconvenient 
in  practice,  as  every  man  will  readily  see  who  understands  the  sub- 
ject. 

With  regard  to  the  causes  of  explosions  which  have  happened,  and 
the  means  of  preventing  them  in  future,  I  think  a  great  deal  more 
ingenuity  has  been  exercised  than  was  called  f(M*  by  the  difficulties  of 
the  case,  especially  in  seeking  for  the  causes  of  them.  The  real  cause 
of  nearly,  if  not  quite,  all  the  explosions  that  have  happened,  w.as  a 
dangerous  and  unnecessary  pressure  of  steam;  amounting  always  to 
from  fifteen  to  one  hundred  and  fifty  pounds,  or  upwards,  per  square 
inch. 

The  consequences  which  have  resulted  from  using  such  pressure 
is  a  sufficient  proof  that  it  is  dangerous;  and  that  it  is  unnecessary 
is  evident  from  the  fact  that  a  well  made  steam  engine  may  be  worked 

*  There  appeari  to  us  to  be  a  strict  accordance  between  the  facts  stated  by 
Mr.  Ewbank,  and  those  given  by  Mr.  Ward:  as  we  understand  Mr.  Ewbank, 
be  says  that  the  pipe  was  put  to  the  boiler  in  1828,  tcHis  afterwards  lengthened, 
sod  its  beight  u  now  about  twenty  feet.— Cox.  Pub. 
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more  economically  with  foar  poands  per  inch  than  with  a  greater 
prassure.  Hence  if  a  certain  amount  of  power  is  required  on  board 
a  steam-boat  it  will  be  better  to  use  a  large  engine  and  low  pressure 
than  a  small  engine  and  high  pressure,  because  in  the  first  place  the 
low  pressure  is  perfectly  safe,  and  in  the  second  place  it  is  the  cheap- 
est. Perhaps  the  last  position  may  be  disputed,  and  it  may  also  be 
said  that  the  weight  of  the  larger  engines  will  be  so  great  as  to  pre- 
vent the  boats  from  having  the  great  speed  sd  desirable  at  the  present 
day.  To  the  first  it  may  be  repliea  that  any  addition  to  the  first 
cost  will  be  more  than  compensated  by  the  subsequent  saving  in  the 
cost  of  fueU  And  to  the  second,  that  the  weight  of  the  fuel  saved 
in  a  passage  of  any  considerable  length  will  be  more  than  any  extra 
weight  required  in  the  engine. 

With  regard  to  the  means  of  preventing  explosions,  I  think  no  new 
invention  necessary  unless  it  be  some  plan  to  prevent  persons  from 
meddling  with  what  they  do  not  understand;  for  if  a  steam  engine  is 
properly  made,  the  boilers  furnished  with  safety  valvts  of  sufficient 
dimensions,  and  weighted  to  rise  when  the  pressure  of  steam  is  four 
pounds  per  inch,  there  can  be  no  more  danger  in  using  it  than  in 
using  any  other  machinery  of  equal  magnitude.  But  to  insure  the 
proper  construction  and  management  of  them  some  legal  restraints 
must  be  imposed.  And  I  see  no  reason  why  the  man  who  bnilda 
steam  engines  for  passage  boats^  and  he  also  who  manages  themi 
should  be  exempt,  any  more  than  a  physician  or  a  lawyer,  from  ov- 
iDg  good  evidence,  to  competent  judges,  that  they  understand  th«r 
business,  and  some  pledge  that  they  will  make  a  right  use  of  their 
knowledge. 


Method  of  Tinning  Cast  Iran^  fyc  '  By  Isaiah  Lukeks. 

TO  THB  GOMmTTSB  OIT  FVBLICJlTIOira  OF  TEX  JOUBKAJ;  Of  THE  FBAJTSUV 
IirSTITUTB. 

Gentlemev, — Having  frequently  tried  the  following  process  for 
Hnning  cast  iron^  and  having  found  it  very  easy  of  execution,  and 
certain  in  its  operation,  I  am  induced  to  offer  it  for  the  benefit  of 
those  of  your  readers  who  may  have  occasion  to  use  some  process  to 
effect  the  same  purpose.  This  method  is  applicable  to  ali  sizes  of 
castings. 

The  surface  of  the  casting  is  first  to  be  made  perfectly  clean^liy 
turning,  or  scraping  away  the  outside.  Filing  does  not  answer  as 
well  as  turning  or  scraping. 

Make  an  amalgam  of  tin  with  mercury,  containing  enough  tin  to 
form  a  soft  solid,  say  of  the  consistence  of  butter  at  60^ 

Prepare  a  dilute  solution  of  muriatic  acid;  the  muriatic  acid  of  the 
shops  diluted  with  about  an  equal  weight  of  water,  will  give  an  acid 
of  convepient  strength. 

Heat  the  casting  until  so  warm  that  on  a  further  addition  of  beat  it 
could  not  be  held  conveniently  in  the  hand.  Dip  a  clean  linen  rag 
into  the  dilute  acid,  and  wash  with  it  the  surface  of  the  casting  wbetne 
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it  is  to  be  tinped.  Upon  another  piece  of  clean  linen  take  up  some 
of  tiie  amalgam,  and  pass  it  over  the  surface  which  has  heen  wet  bj 
the  acid. 

A  portion  of  the  amalgam  adheres;  bj  rubbing  the  tin  is  precipi- 
tated upon  the  surface  ot  the  iron  to  which  it  is  united,  and  the  sur- 
face is  tinned;  after  which  the  article  should  be  immersed  in  a  bath 
of  melted  tin  and  rosin  to  perfect  the  coating. 

The  explanation  I  take  to  be  this.  The  diluted  acid,  aided  by 
heat,  acts  upon  the  casting,  forming  a  chloride  of  iron;  when  the 
amalgam  is  presented  to  this,  the  chlorine  leaves  the  iron  to  combine 
with  the  mercury,  and  the  iron  and  tin  are  precipitated  in  very  in- 
timate nnion  if  not  iii  chemical  combination.  I  do  not  mean  to  lay 
particular  stress  upon  this  explanation,  the  steps  of  the  process  are 
detailed  just  as  I  have  frequently  taken  them. 

It  may  not  be  amiss,  while  writing  to  give  an  illustration  of  a  me- 
thod of  naaking  available  for  purposes  of  art  the  polish  which  nature 
presents  in  some  melted  solids.  The  polish  of  a  clean  surface  of  an 
alloy  of  melted  tin  and  lead  is  very  beautiful.  Suppose  it  be  desired 
to  nx.  this  upon  a  tube  of  copper  or  iron,  as  upon  the  iron  spouts  at- 
tached to  tea  kettles  of  tin.  The  tube  is,  if  of  copper,  to  be  prepared 
in  the  usual  way,  and,  if  of  iron,  to  be  well  tinned  by  the  method 
just  given,  (or  any  equivalent  one.) 

Dip  the  tube  into  a  vessel  of  a  melted  alloy  of  tin  and  lead,  and 
aUow  it  to  remain  until  thoroughly  heated.  On  withdrawing  the 
tube  the  liquid  metal  runs  down  the  surface.  Pour  rapidly  into  the 
tube  cold  water.  The  metal  will  immediately  fix  upon  the  outer 
surface,  retaining  the  polish  which  it  had  when  liquid; 

Tours,  &c. 

Isaiah  Lukjbns. 


FRANKLIN  INSTITUTE. 

Note  of  the  Chmmiitee  on  Explosions^  acknowledging  the  receipt  of  a 
communication  from  John  S.  WilHamSj  of  Cincinnati^  Ohio* 

The  committee  on  explosions  acknowledge  the  receipt  of  the  let- 
ter from  Mr.  Jno.  S.  Williams,  requesting  their  consideration  of  a 
paper  containing  <*  some  propositions  and  suggestions  on  the  means 
of  obviating  or  lessening  the  accidents  incident  to  steam  navigation," 
and  inserted  in  the  Journal  of  the  Franklin  Institute,  vol.  viii.  p.  £89. 
The  typographical  errors  named  will  be  corrected. 
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ExpioiUma  of  Steam  Bailer  $. 
[Continaed  from  p.  9.] 
SufpkfMnt  to  the  Communication  of  Thoxas  Ewbamki  to  the  Com- 
mittee on  Exptoeione. 

New  York,  Jane  33, 1832^ 

Gentlemen, — ^I  take  the  liberty  to  sobmit  the  foilowing  rerotrkft 
ag  supplementary  to  my  second  communication.*  Want  of  time 
prevented  me  from  including  them  in  my  last  It  was  my  intention 
to  test  these,  as  well  as  certain  other  cfevices,  bj  experiment,  pre- 
vious to  troubling  you  with  them,  but  other  engagements  have  hitherto 
prevented  the  accomplishment  of  that  purjpose. 

First,  in  relation  to  gauge  cocks  as  indicators  of  the  level  of  the 
water  within  a  boiler. 

The  inaccuracy  of  the  common  gauge  cock  as  a  means  of  detecting 
the  true  height  of  the  water  in  a  boiler,  arises  chiefly  from  two  causes: 
firstly,  from  the  agitation  of  the  water  while  steam  is  being  withdrawn 
from  the  boiler  to  supply  the  engine,.or  through  the  safety  valve:  and 
secondly,  from  the  current,  or  rush  of  steam,  produced  towards  the 
aperture  of  a  gauge  cock  when  it  is  open ;  in  consequence  of  which, 
the  water,  though  previously  at  rest,  and  below  the  opening,  is  agi- 
tated and  carried  out  through  it. 

These  defects  are  illustrated  by  Mr.  Peale,  in  the  eighth  volume 
of  the  Journal  of  the  Institute,  page  14r. 

The  last  mentioned  defect  may  be  lessened  by  a  perforated  tube, 
five  or  six  inches  long,  (see  the  accompanying  cut,)  attached  to  the 
end  of  the  cock  which  is  within  the  boiler.     Such  a  tube  would  pre- 

-vent  the  current  from  being  concentrat- 
ed towards  the  aperture  of  the  cock,  ae 
^_^^  .    the  steam  would  enter  it  through  the 

fip=^^£g^^:^___^c,..^---8"^al^  openings  in  various  directions. 

^*"=^^^    — tr=?=-    —The  small  holes  would,  however,  be  lia- 

-     ble  to  be  filled  up  by  dirt,&c.  which  so 

frequently  chokes  the  common  cock. 


The  next  figure  shows  a  method  by  which  both  the  defects  to  which 
I  have  alluded  as  aflfecting  the  gauge  cock,  may  be  remedied. 

The  cock  passes  through  the liead  of  the  boiler  in  the  usual  way, 
and  is  then  united  to  a  perpendicular  pipe  P,  open  at  both  ends, 
and  about  two  or  three  inches  in  diameter. .  The  lower  end  of  the 

•  pipe  is  four  or  five  inches  below  the 
surface  of  the  water,  and  its  upper  end 
is  carried  as  far  above  that  level  as  may 
be  convenient.  This  end  may  also  be 
turned  over,  as  represented  by  the  dot- 
ted line,  to  prevent  dirt,  &c.  from  being 
thrown  into  it  by  the  agitation  of  the 

*  Journal  of  Franklin  Institute,  page  1,  vol.  x. 
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water.  When  this  cock  is  opened  no  current  can  be  formed  in  the 
direction  of  its  aperture,  and  the  water  in  the  tube  P,  (which  will  of 
course  be  at  the  general  level  of  the  water  in  the  boiler,)  will  not  be 
so  subject  to  agitation.  This  cock  will,  moreover,  not  be  so  liable 
to  be  choaked  as  the  common  one.  - 

It  would  appear  that  as  the  agitation  of  water  in  a  boiler  is  caused 
by  withdrawing  the  steam  from  it,  this  fetation  might  in  some  mea- 
sure be  prevented  by  a  different  mode  of  adapting  the  steam  pipe  to 
the  boiler. 

If  the  pipe  could  be  so  adapted  as  to  allow  the  steam  to  press  down 
towards  the  surface  of  the  water,  when  entering  the  pipe,  instead  of 
(as  in  the  usual  way)  ascending  from  the  water,  then  the  steam  would 
have  the  same  tendency  to  preserve  the  water  at  rest,  which,  by*  the 
present  mode,  it  has  to  agitate  it.  The  annexed  figure  will  serve  to 
illustrate  my  idea. 

^^ '        Suppose  the  steam,  pipe  S,<o  de- 

'  'scena  into  the  boiler  until  within  two 

pr  thr^e  inches  of  the  surface  of  the 

^  '  water,and  then  to  be  connected  to  the 

■--^ q^  horizontal  pipe  T,  which  is  perforated 


-^with  smafl  holes  on  its  upper  side 

rn-^only.  The  steam,  as  it  enters  this 
,  pipe,  would  have  a  direct  tendency  to 

preserve  the  water  from  rising,  because  the'direction  of  the  pressui'e 
would  be  then  opposed  to  it.  It  may,  perhaps,  be  supposed  that  in 
consequence  of  the  position  of  the  pipe  with  respect  to  the  water,  a 
portion  of  water  will  escape  through  the  pipe  with  the  steam,  but  if 
the  steam  in  entering  the  pipe  prevents  the  water  from  rising,  I  do 
not  see  how  such  an  e&ct  can  be  produced;  find  from  the  observations 
which  I  have  made  on  the  use  of  the  float,  (described  in  my  last 
communication,)  which  in  its  first  modification  was  liable  to  the  same 
objection,  I  am  inclined  to  believe  that  in  this  case  there  will  be  no 
such  difficulty,  and  that  the  effect  supposed  can  only  take  place  by 
the  careening  of  the  boat,  &c.  Were  the  openings  made  in  the  lower 
side  of  the  horizontal  pipe,  then,  probably,  as  much  water  as  steam 
would  pass  through  them. 

This  mode  ^f  perforating  on  the  top  is  applied  to  th^  gauge  cock 
in  the  same  figure,  its  end  being  closed,  and  the  opening  made  on 
its  upper  side.  This  appears  to  me  to  be  preferable  to  the  usual 
opening  in  the  end,  as  a  less  decrease  of  water  will  be  detected  by 
it.  Besides,  I  do  not  see  how  the  water  (if  previously  below  the 
opening,)  can  rise  into  it  when  the  cock  is  opened  for  a  short,  or  in- 
,  deed  for  any,  length  of  time,  as  is  the  case  in  the  common  gauge 
cock.    (See  Mr.  Peale's  account  before  referred  to.) 

Second,  in  relation  to  the  steam  pipes  of  connected  boilers. 

The  method  of  connecting  steam  pipes  to  boilers,  where  more  than 
one  is  used,  is  frequentljr  the  .cause  of  ;i  more  rapid  consumption  of 
water  in  one  boiler  than  in  another;  and  affords  a  further  reason  for 
feeding  each  b6iler  with  water  separately.    Some  bwlers  have  their 
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L  steam  pipes,  (as  in  the  cut,)  cooDected  to  them 
at  right  angles:  the  consequence  of  this  is  that 
more  steam  escapes  from  B  than  from  A  when 
B  is  nearer  the  cylinder  of  the  engine,  and  the 
steam  has  the  same  facility  of  escape  from  it 
as  from  A.  Others,  again,  have  the  pipe  from  A  curved,  as  represent- 
ed by  the  dotted  lines,  and  by  this  mode  more  steam  is  consumed 
from  A  than  from  B. 

The  proper  mode  would  appear  to  be,  to  make  thje  tubes  0,  0,  of 
the  same  length,  curvature,  and  diameter,  before  terminatmg  in  the 
steam  pipe,  as  in  the  annexed  fignre,  C.  Where  more  than  two  con* 
nected  boilers  are  used,  the  tubes  should  be  arranged  as  shown  in  the 
figure  D.  The  branch  P,  from  the  centre  boiler,  should  be  placed 
80  far  back  of  its  junction  with  the  others,  as  to  make  its  length  equal 
to  that  of  each  01  these. 


These  remarks  may  very  possibly  be  of  little  or  no  value,  but  as 
they  are  the  result  of  observations  made  at  different  timed,  I  have 
thoueht  it  right  to  submit  them,  with  all  their  imperfections,  to  the 
enlightened  judgment  of  the  committee.  > 

Thomas  Ewbamk* 


AMERICAN.  PATENTS. 

UST  OF  AMBRIOAN  PATSHTS  WHICH  ISSUED  IN  7SBR0ART,  18SS. 

With  Bemarki  and  ExempKficatiansj  by  the  Editor. 

1.  For  a  machine  for  Washing  and  separating  Gold  from 
earthy  matters;  Thomas  Rives,  Hall  county,  Georgia,  Februa- 
ry 3. 

This  machine  operates  upon  the  principle  most  commonly  adopted 
iu  similar  structures,  presenting  little  novelty  that  we  perceive,  ex- 
cepting in  its  being  the.first  patent  for  a  sold  washing  machine  from 
Georgia,  whilst  all  the  other  states  through  which  the  gold  region  ex- 
tends, have  previously  sent  their  contributions  to  the  patent  office. 

A  long  trough  is  to  be  made  something  like  a  horse  trough,  and 
this  is  to  have  bars  of  iron  ncross  it,  which  whilst  they  allow  the  finer 
particles  of  matter  to  pass  between  them,  keep  back  the  coarser.  The 
earth  to  be  washed  is  put  into  this  trough,  and  water  from  a  stream 
admitted  at  one  end  of  it,  by  which  the  gold  and  other  matter  wash^ 
ed  out,  fails  into  a  second  trough  standing  at  the  otbtr  end.    This 
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second  trough  has  three  or  four  partUiotis  diyiding  it  into  separate 
compartments,  which  have  agitators  in  the  form  of  rakes,  moving  in 
them.  The  washings  run  through  these  several  compartments,  (here 
being  notchea  in  the  upper  edges  of  the  partitions  for  that  purpose. 
The  washing  is  further  continued  by  putting  the  part  containing  the 
gold  into  another  trough,  suspended  by, ropes,  bavhig  also  a  stream 
of  water  running  into  it,  and  being  Itept  in.  constant  agitation.  A 
small. water  wheel,  or  any  other  adequate  power,  is  employed  to  give 
motion  to  the  respective  parts. 

The  whole  apparatus  we  think  belongs  to  the  infancy  of  the  art, 
being  but  little  calculated  to  save  the  finer  particles  of  gold;  a  de- 
feet  common  to  most  of  the  machines  which  have  been  patented  for 
the  same  purpose. 


2.  For  a  Cheese  Press;  John  Holmes,  Paris,  Oxford  county, 
Maine,  February  6. 

.  This  is  quite  an  old  fashioned  press,  its  action  beinj;  dependent 
upon  two  eccentric  wheels.  There  is  a  frame  made  with  cheeks  in 
the  usual  form.  A  shaft,  hung  on  pivots,  crosses  the'  upper  part  of 
this  frame,  from  cheek  to  cheeky  upon  this  shaft  there  are  two  eccen- 
tric wheels,  and  upon  the  upper  side  of  the  follower  two  friction 
wheels,  or  rollers,  upon  which  the  eccentrics  have  their  bearing. 
For  the  purpose  of  makit>g  continued  pressure,  weights  may  be  hung 
vpon  a  lever  extending  from  a  hole  in  the  Ishaft  carrying  th6  eccentric 
wheels. 

{  There  is  no  claim  made,  nor  indeed  does  the  specifiqation  contain 
k  description  of  the  machine,  dependence  being  placed  upon  the  draw- 
ing only,  which  gives  a  full  view  of  the  instrument. 


3.  For  an  improvement  in  the  niode  of  managing  heat  for 
warming  rooms,  called  the  Fuel  Saver  and  Economical  House 
Warmer;  Robert  B.  Varden,  city  of  Baltimore,  February  6. 

There  are  so  many  things  in  the  plan  here  described  which  have  been 
heretofore  applied,  and. some  of  them  patented,  that  we  cannot  tell 
precisely  what  is  intended  to  be  claimed  as  new,  the  patentee  having 
presented  the  whole,  and  then  informed  us  that  what  he  claims  ^^is 
the  before  described  mode  of  managing  heat,,  by  which  rooms  are 
warmed,  and  cookmg  performed  fro(9  the  caloric  that  usually  escapes 
with  the  smoke  through  the  flue  of  the  chimney." 

The  fire  place  is  to  be  of  cast  iron,  made  in  one  piece,  and  set;  into 
the  brick  work  so  as  to  leave  a  hollow  space  behind  the  back  and 
jambs.  Into  this  hollow  space  air  is  to  be  admitted  from  the  cellar, 
or  from  out  of  doors,  whence,  being  heated  by  the  fire,  it  is  to  pass 
through  proper  openings  into  the  room.  Above  the  fire  place  a  hol« 
low  cylinder  of  iron  is  to  cross  the  flue:  cold  air  is  to  be  admitted 
into  this  also,  and  in  like  manner,  when  warmed,  is  to  escape  into  the 
room.  Brass  or  other  tubes  are  likewise  to.  conduct  heated  atr  frbm 
chamb^s  under  the  hearth,  and  into  a  room  above. 

The  apparatus  denominated  the  economical  warmer  operates  in  the 
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manner  of  ^e  dram  attached  to  store  pipes,  and  is  to  be  fixed  in  an 
upper  apartment^  against  the  ilue  of  the  chimney.  When  it  is  used, 
a  damper  is  made  to  close  the  flue,  and  cause  the  smoke  and  heated 
air  to  pass  into,-  and  through  the  warmer,  which  ma^  be  made  of 
sheet  metal,  in  anj  form,  having  cross  tubes  opening  into  the  room 
to  expose  a  Urger  surface  to  the  heating  process.  A  damper  in  the 
flue,  or  in  the  pipe  above  it,  which  returns  into  the  chimdej,  serves 
to  regulate  the  draft. 

Besides  the  opening  from  the  cellar  admitting  air  behind  the  jambs, 
&c.  there  is  another  through  the  middle  of  the  hearth,  to  supply  a 
draft  to  the  fire.  Several  appeqdages  which  we  have  not  noticed  are 
mentioned  and  figured ;  but  the  general  plan  has  been  described,  and 
we  leave  it  to  those  who  have  given  attention  to  the  different  appara* 
tus  which  have  been  devised  (or  economising  heat,  to  discover  what 
there  is  of  novelty  in  the  principle,  or  in  the  arrangement  of  the  fore- 
going mveniion. 

4.  For  an  improvement  in  the  method  of  Setting  the  teeth  of 
Mill  Saws;  Norman  Urquhart,  Madison  county,  Alabama,  Fe- 
bruary 7. 

The  two  lower  teeth  of  a  mill  saw  are  to  be  set  <<  one-quarter  of 
an  inch  wide,  and  three-eighths  of  an  inch  from  the  edge  of  the  tooth 
in  towards  the  blade."  When  this  has  been  done,  a  tooth  is  to  be 
markeil,  the  distance  of  which  from  the  bottom  of  the  saw  is  equal  to 
four  times  the  length  of  the  crank;  neither  this  tooth  nor  any  of  those 
above  it  are  to  be  set,  but  the  teeth  between  this  apd  the  lower  teeth 
are  to  be  set  do  that  their  points  will  just  touch  a  straight  edge  laid  on 
each  side  of  the  saw,  from  the  marked  to  the  wide  set  tooth  at  bot- 
tom. The  set  of  the  teeth  will  thus  decrease  regularly  in  width  from 
the  bottom  to  the  marked  or  unset  tooth. 

The  patentee  says  that  when  thus  set  a  saw  will  cut  with  increased 
speed  and  power,  whilst  it  will  run  perfectly  free  from  all  aide  fric- 
tion. 


5.  For  an  improvement  in  the  Duster  for  cleaning  Bags; 
George  Camel,  Manchester,  Hartford  county,  Connecticut,  Fe- 
bruary 7. 

The  machine  upon  which  this  is  an  improvement  was  patented  on 
the  2rth  of  July,  1831,  and  is  (Ascribed  in  vol.  it.  p.  60.  The  im- 
provement <^  consists  in  surrounding  the  shaft  of  the  duster  for  clean- 
ing rags  with  a  drum,  and  glvin?  the  drum  and  shaft  a  more  hipid 
motion  than  the  screen,  so  tnat  nie  rags  maybe  more  easily  cleaned." 
The  instruction  given  for  regulating  this  motion  is  so  to  apply  the 
power,  that  whilst  the  shaft  turns  about  seventy-five  times  m  a  mi- 
nute, the  duster  shall  tarn  about  thirty-seven  times,  and  both  in  the 
same  direction. 


6.  For  an  improved  Tobacco.  Press;  Geoi^e  Booker^  Rich- 
niond,  Virginia,  February  8. 
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The  frame  and  screw  of  this  press  resemble^  generallj,  those  ia 
common  use,  but  the  seat,  or  bed,  upon  which  the  keg,  or  box,  ll 
placed,  instead  of  being  firmly  filed  to  the  cheeks  of  the  frame,  has 
two  strong  gud^ns  passing  through  boles  in  the  cheeks,  and  conse- 
qaentlj  admitting  of  its  being  inclined  forward  or  backward.  In 
pressing  tobacco  into  kegs  or  Wea  as  heretofore  practiced,  much  in- 
convenience has  been  experienced  from  their  liability  to  burst  in  con- 
sequence of  the  great  pressure,  and  the  inadequate  means  pursued  of 
bracing  or  supporting  them.  The  principal  part  of  the  present  in- 
Tcntion  consists  of  an  apparatus,  for  avoiding  this  difficulty.  A  cast 
iron  case  is  made,  of  suitable  form  and  size  for  containing  the  box,  or 
keg.  This  iron  case  is  made  to  open  by  a  proper  hinge  joint,  and  has 
contrivances  for  holding  it  securely  together..  Plates  of  metal  fill  up 
the  space  which  toay  exist  between  the  keg  or  box  and  the  cast  iron 
case,  tfnd  these  are  forced  up  by  screws  working  throush  the  latter, 
whilst  the  whole  is  so  contrived  as  to  be  at  once  seated  centricallj 
nnder  the  screw,  and  thus  to  insure  the  regular  action  of  the  press. 
The  turning  of  the  bed  piece  facilitates  the  placing,  removal,  or  ex- 
amination of  the  article  Under  pressure. 

The  whole  apparatus  is  clear! jr  described,  well  represented,  and 
will  certainly  answer  the  purpose  intended. 

7.  For  a  Chum;  Jonathan  H.  Bmner,  M<Kean,  Licking  coun- 
ty, Ohio,  February  9. 

We  have  had  a  truce  with  churns  for  some  time  past,  and  regret 
that  in  again  introducing  one  to  our  readers,  we  are  compielled  to  say 
that  the  character  of  novelty  which  is  claimed  for  it,  cannot  be  sus- 
tained. The  body  is  that  of  the  common  vertical  churn  t  it  has  a 
vertical  shaft  with  pins,  or  dashers,,  projecting  from  it,  which*  as  they 
revolve,  pass  between  other  pips,  or  dashers,  projecting  from  the  sides 
within  the  chum. 

The  shaft  has  a  pinion  on  its  upper  end  which  is  acted  upon  bv  a 
crown  wheel,  turned  by  means  of  its  horizontal  shaft  and  crank.  The 
dashers,  and  the  mode  of  operating,  are  perfectly  familiar. 


8.  For  a  Pump^  called  by  the  patentees  ''  a  labour  saving  ro- 
tary gate  purchase;"  Levi  B.  Gitchell  and  Joseph  Musser,  Can- 
ton, Stark  county,  Ohio,  February  IL 

Although  this  contrivance  is  called  labour  saving,  it  is  certainly 
one  of  those  to  which  we  might  resort  if  we  desired  to  gear  a  pump 
in  such  a  way  as  would  prevent  its  working  with  too  much  ease.  It 
is  proposed  to  use  two  barrels,  constructed  in  the  usual  waj;  the 
novelty  consisting  in  an  old  and  long  exploded  mode  of  working  the 
pistons.  This  is  to  be  effected  by  means  of  a  double  rack  and  pinion 
acting  upon  eltch  rod,  and  made  in  the  way  so  frequently  proposed 
for  getting  rid  of  the  crank  motion  in  the  steam  engine.  There  is  a 
vertical  frame  having  teetii  upon  each  of  its  inner  sides,  and  into 
these  teeth,  the  leaves  of  a  pinion  are  to  take,  the  frame  shifting  from 
side  to  side  as  the  piston  is  to  be  raised  or  lowered.    There  being 
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two  pistons,  there  must  be  two  sach  frames,  and  two  pinions  on  the 
hortzootal  shaft  bj  which  thej  are  to  be  worked* 

In  order  ta  inerea»e  the  pouter^  a  pinion,  turned  bj  a  cranky  gears 
into  a  cog  wheel  on  the  end  of  the  shaft,  and  we  are  told  that  in  this 
way  the  power  may  be  increased  in  any  degree;  but  it  seems  to  be  al* 
together  forgotten  that  the  friction  is  also  increased,  and  the  velocity 
diminished  in  the  same  proportion.  The  patentees  seem  to  consider 
the  whole  apparatus  as  new,  they  having  described  it  in  all  its  parts, 
without  making  any  claim. 

9.  For  an  improvement  in  the  Construction  of  the  Dry  Dock; 
David  Brovirn,  city  of  New  York,  February  11. 

A  particular  description  is  given  of  this  dry  dock,  without  any  de- 
signation of  those  parts  which  are  considered  as  new.  As  the.  paten- 
tee is  a  practical  ship  builder,  he  is  undoubtedly  aware  of  what  has 
been  heretofore  done  in  this  species  of  naval  architecture,  though  not 
of  the  requirements  df  the  patent  law,  which  direct  the  patentee  to 
distinguish  his  invention  from  every  thing  which  has  been  before 
known  or  used. 

This  dry  dock  is  to  be  built  of  timber,  and  is  to  be  fastened  be- 
tween two  piers,  and  sunk  down  ao  that  its  top  shall  be  above  the 
highest  tides. .  A  steam,  or  other  engine,  is  to  be  used  to  free  it  from 
water.  Its  sides  are  to  flare  out  about  four  inches  to  a  foot,  and  there 
are  to  be  diagonal  braces  within,  from  the  bottom  to  tht  sides,  which 
are  to  be  so  planked  as  to  form  steps,  serving  the  purposes  of  the 
workmen,  and  lessening  the  capacity  of  the  dock  for  containing  wa- 
ter. The  gates  which  enclose  the  vessel  are  to  be  about  twenty-three 
feet  from  the  outer  end  of  the  ^ock.  The  object  of  placing  them 
there  is  to  have  double  gates,  one  pair  being  near  the  end,  that  they 
may  be  closed  whenever  the  inner  or  pain  gates  required  to  be  re* 
paired. 

The  patentee  designates  the  number  and  size  of  the  main  timbera 
to  be  used,  and  with  this  kind  of  description  closes  hi»  specification  $ 
in  these  particulars  we  do  not  think  it  necessary  to  follow  him^  there 
not  being  any  thing  special,  or  peculiar,  excepting  what  we  have  given 
above.  The  general  plan  is  certainly  not  new,  although  the  patentee 
could  undoubtedly  have  pointed  out  many  parts  which  are  so. 


10.  For  a  fVashing  Machine;  Silvanus  Hathaway,  Massilfen, 
Stark  county,  Ohio,  February  13. 

The  claim  of  the  patentee  will  afford  a  tolerable  idea  of  the  nature 
of  this  invention;  it  is  as  follows: 

**\Vhat  I  claim  as  my  invention,  and  for  which  I  ask  a  patent,  is 
the  general  plan  and  arrangement  of  the  machine  as  described,  name- 
ly, the  placing  of  a  shaft  horizontally,  which  shaft  is  to  be  turned  by 
a  crank,  and.lnis  on  it  a  fluted  roller,  which,  by  its  revolution,  causes 
a  circular  tub,  or  trough,  to  revolve  upon  its  Vertical  axis.  '  The  bot- 
tom of  said  tub,  or  trough,  being  also  fluted  and  elevated  towards  the 
centre  so  as  to  adapt  it  to  the  conical  roller.     I  also  claim  the  em- 
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plojment  of  a  spiral  springi  or  of  a  weighty  acting  upon  the  cater  end 
of  the  horizontal  shaft  to  press  it  and  its  roller  down,  and  at  the  same 
time  to  admit  of  its  rising  according  to  the  Varying  thickness  of  the 
clothes  between  the  two  surfaces." 

The  only  washing  machine  which  bears  any  strong  resemblance  to 
this  is  one  patented  by  John  Hall,  April  20, 1831,  and  described  vol. 
▼iii.  p.  163. 

11.  For  an  iaiprovement  iii  the  Machine /or  Pressing  Fiour^ 
4*c.;  Silyaniis  Hathaway,  Massillon,  Stark  county,  Ohio,  Februa- 
ry 13, 

In  this  press  the  lever  which  forces  down  the  follower  upon  the 
flour,  IS  raised  by  means  of  an  endless  screw,  working  against  the 
end  of  its  longer  arm.  The  concave  nut  in  which  the  screw  works 
does  not  embrace  it,  but  is  a  segment  of  a  female  screw,  so  fixed  that 
it  can  bn  thrown  out  of  gear  when  the  lever  is  raised  to  the  required 
height.  The  claim  is  *Uo  the  employment  of  an  endless  screw  upon 
a  vertical  shaft,  which,  by  its  revolution,  raises  the  piece  containing 
the  sejrment  of  a  female  sctqw,  and  thue  operates  upon  the  packing 
lever  in  the  way  described ;  and  to  the  manner  of  disengaging  the 
said  piece  when  required." 

12.  For  a  Machine  for  Dressing  or  Picfeing  Stone  or  Mar^ 
hh;  Clark  Miller,  jr.,  Wiliiamsport,  LycoQiing  county,  Pennsyl- 
vania, February  14. 

This  machine  is  furnished  with  two  or  thpre  picks,  or  chisels,  which 
are  placed  on  the  end  of  a  lever,  hung  like  those-  of  a  tilt  hammer, 
and  like  them  raised  by  cams,  or  wipers.  Springs  are  made  to  bear 
upon  the  levers,  near  to  the  picks,  in  order  to  quicken  the  blow. 
The  whole  machinery  is  fixed  on  a  frame  by  which  the  operating 
parts  can  be  shifted  about.    There  is  no  claim. 

13.  For  a  process  for  Bleaching  Bay-herry  WaXy  or  Bay- 
berry  Tallow;  Benjamin  Gomperts,  cityof  New  York,  February 
14. 

Five  hundred  pounds  of  the  wax,  melted,  are  to  have  a^ded  to 
them  a  solution  of  chloride  of  lime,  consisting  of  three  hundred 
pounds  of  the  chloride,  and  three  4Mindred  gallons  of  water.  The 
whole  is  to  be  kept  heated,  and  stirred  until  the  wax  is  nearly  white. 
A  mixture  of  nine  pounds  of  vitriol,  and  six  quarts  of  water,  is  then 
poured  in,  which,  it  is  said,  serves  to  separate  the  water  from  the  wax^ 
the  latter  is  then  to  be  dipped  off.  iThe  same  process  is  to  be  re- 
peated, after  which  five  gallons  of  salt  are  to  be  added,  and  this,  we 
are  told,,  completes  the  separation  of  the  water  from  the  wax. 

It  appears  to  us  that  if  the  bleaching  of  this  wax  cannot  be  effected 
by  a  more  economical  process  than  the  foregoing,  it  will  be  found  too 
expensive  io  come  into  general  use. 


14.  For  a  mode  of  Fastening.  Handles  on  Hoes^  Shoveb, 
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Axes,  Hammers,  &c.  &c.;  Reneer  Dare,  Greenwich,  Cumber- 
land county,  New  Jersey,  February  14. 

The  hoe,  or  other  tooU  famished  with  an  eye,  is  to  be  passed  on 
to  the  handle  in  the  usual  way.  A  piece  or  iron  is  to  be  forged 
with  a  shank  and  head,  and  to  have  a  mortise  through  its  shank  to 
receive  a  key;  the  head  is  to  be  lai^r  than  the  eye  in  £e  hoe,  or  other 
tool.  The  shank  of  this  nail,  or  bolt,  is  to  be  let  into  the  handle,  so  that 
the  head  of  it  may  bear  against  the  eye  of  the  tool ;  a  key  is  to  be  pass- 
ed through  a  mortise  in  the  handle  and  that  in  the  inner  end  of  the 
bolt,  which  thus  confines  the  tool  in  its  place.  There  mustbe  a  ferule 
driven  on  to  the  handle,  reaching  from  the  hoe  to  the  mortise  hole  that 
the  key  may  bear  againtft  it. 

Did  the  patentee  never  see  pitch  forks  fastened  into  handles  by  a 
key  through  a  mortise  in  the  shank  and  handle^  a  ferule  being  first 
dnven  on  to  the  latter?  This,  it  is  true,  makes  but  one  half  of  his 
invention,  there  being  no  broad  head  required. 

•— ■^™^— »• 

15.  For  a  Washing  Machine;  William  M'AU,  Hiram  H.  Hig- 
gins,  and  Reuben  G.  Rodgers;  Athens,  Limestone  county,  Alaba- 
ma, Februarjr  15. 

'  A  trough  with  rollers  on  the  bottom,  forming  together  a  hollow 
segment  of  a  circle,  has  a  convex  segment  formed  of  slats,  suspend- 
ea  upon  a  spring  above  it,  and  between  these  two-parts  the  clothes  are 
to  be  rubbed  until  clean.  After  being  washed  they  are  to  be  passed 
between  two  wooden  rollers,  fourteen  inches  long  and  six  in  diame- 
ter; these  are  to  squeeze  out  the  water,  and  obviate  the  necessity 
of  wringing.  That  the  goodness  of  this  invention  may  be  known,  the 
patentees  shall  speak  for  themselves;  they  say,  ^ The  foregoing  de- 
scribed machine  differs  from  all  others  in  this,  that  the  lower  seg- 
ment contains  rollers  and  is  stationary,  the  upper  segment  contains 
slats  and  is  suspended  from  a  spring.  *  The  spring  is  new,  and  also 
the  cylinder  press."  But  for  the  above  assurance  we  should  have 
idoubted  the  novelty  of  some  of  the  parts  pointed  out,  and  we  still 
apprehend  that  the  patentees  have  not  seen  the  whole  of  the  one  hun- 
dred and  fifty  washing  machines  which  have  been  patented  in  the 
United  States,  to  say  nothing  of  (jhose  in  other  countries. 


16.  For  a  Shingle  Sawing^Machine;  Duncan  M' Arthur  and 
Thomas  M'Kibbin,  Urbanna,  Champaign  county,  Ohio,  February 
15. 
The  general  arrangement  of  this  shingle  machine  resembles  that  of 
'  some  others.    The  block  is  to  be  placed  upon  a  carriage  which  is 
^moved  up  to  a  circular  saw  by  a  rack  and  pinion.    There  is  an  appa- 
ratus for  canting  the  block  to  give  the  shingles  their  proper  slope. 
The  ^arts  desijgnated  as  new  are  those  by  which  particular  move- 
ments are  ma(^,  and  these  would  require  the  drawings  for  their  ex- 
pfanation,  which,  although  they  appear  to  be  very  welfconceived,  we 
do  not  think  it  necessary  to  give,  as  others  equally  good  could  be 
readily  Contrived  by  any  skilful  mechanician. 
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17.  For  an  improvement  in  the  SHU;  Jacob  Miller,  Lancaster 
township,  Lancaster  county,  Pennsylvania,  February  16. 

This  improvement  coDsists  in  a  particular  arrang^eot  of  the  head 
of  the  atiil)  within  which  ascends  a  pipe  or  tube,  about  ten  inches,  in 
diameter,  up  wliich  the  vapour  is  to  pass;  this  tube  reaches  to  About 
two  thirds  of  the  height  of  the  head,  it  is  covered  with  a  cap,  between 
which  and  the  outside  of  the  tube  there  is  a  space,  through  which  the 
steam  that  rises  is  turned  a^in  downwards  into  the  liquid,  into  which 
the  open  end  of  the  cap  dips  to  the  depth  of  about  two  inches.  A 
small  supply  tube  passes  up  through  the  head,  and  near  to  one  side  of 
it|  its  lower  end  dips  into  tne  liquid,  and  through  this  last  tube  a  fresh 
supply  of  low  wines  may  be  poured  in,  and  the  tube  is  then  to  be 
corked  up. 

There,  is  no  claim  made* 


18.  For  an  improvement  in  the  P6rcu^f{(>n&tin.2^eAr;  Israel 
J.  Richardson,  Palmyra,  Wayne  county,  New  York,  February  17. 

The  specification  of  this  patent  covers  upwards  of  twelye  pages, 
and  enters  into  a  very  minute  description  of  the  various  parts  of  the 
lock,  but  a  small  portion  of  which,  however,  is  shown  in  the  drawing. 
An  attempt  is  made  to  be  minutely  particular,  but  the  wiiter  has 
certainly /darkened -council  with  words,'  without  communitating 
knowledge.  In  this  lock,  percussion  powder  is  to  be  used,  as  for- 
merly, without  caps,  and  therd  is  some  peculiarity  in  the  mode  of 
making  the  discharge.  The  chamber  in  which  the  powder  is  contain- 
ed, is  a  box  standing  on  the  upper  edge  of  the  lock  plate,  and  may 
be  about  one  and  a  quarter  inch  in  length.  It  is  perforated  from  end 
to  end^  and  two  pins  .fit  into  these  perforations,  one  passing  in  a]t 
each  end.  When  the  mn  is  to  be  discharged,  these  pieces  are  forced 
simultaneously  in,  and  meet  at  the  middle  of  the  perforation,  where 
they  inflame,  the  powder.'  One  of  them  is  forced  in  by  a  cock  . 
placed  in  the  usual  manner,  and  there  is  another  lever,  or  cock,  at 
the  opposite  end  of  the  plate,  to  force  in  the  other  pin.  A  rod,  or 
stirrup,  extends  from  one  of  these  cooks  to  the  other,  causing  thenn  to 
act  simultaneously. 

The  patentee  claims  all  the  advantages  arising  from  the  use  of  a 
gun  lock  cdpstructed  on  the  principle  specified  by  him,  and  the  vari- 
ous modes  of  action  which  he  has  intended  to  describe ;  we  apprehend, 
however,  that  he  has  not  succeeded  In  giving  such  a  description  as 
shall  enable  a  workman  to  understand  nis  principle,  or  reduce  it  to 
practice.     ^ 

It  will  not  be  expected  that  we  should  give  an  opinion  of  the  good- 
ness of  an  invention  which  we  have  confessed  we  do  not  understand; 
this  lock  may  be  superior  to  others  now  in  use,  but  we  see  nothing 
to  warrant  the  conclusion  that  it  is  so. 


10.  For  an  improvement  in  the  Afode  o/mantifacturing  Oil 
Cloths  bj/  machinerjf;  Deborah  Powers,  relict  and  adminbtpi* 
Vol.  X^— No.  2.— August,  1832,  12 
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trix  of  the  inventory  William  Powersy  Lanaii^urg,  Rensdlaer 
county.  New  York,  February  18. 

The  petition  for  this  patent  states  that  the  petitioner  iias  reason  to 
believe  that  some. person  has  surreptitiousljr  obtained,  or  is  about  to 
obtain,  letters  patent  for  the  machinery  invented  by  her  late  husband} 
alluding  probably  to  the  patent  granted  to  Otis  Ferrin,  of.  Lansing- 
burg,  ana  noticed  at  p.  323  of  our  last  volume.  The  machinery  here 
described  is  essentially  the  same  with  that  of  Mr.  Ferrin,  with  the 
exception  of  the  hopper,  or  trough,. (pr  containing  the  painU  which  is 
not  mentioned  in  the  present  patent,  but  it  is  stated  thitt  the  sizcy 
oil,  paint,  or  other  material,  to  be  spread  upon  the  cloth,  is  to  be 
poured  upon  it  whilst  stretched,  and  lying  horizontally,  and  that  as  it 
IS  drawn  through  the  machine,  the  gauge  plate,  or  scraper,  removes 
the  superfluous  material;  abd,  in  the  course  of  from  five  to  ten  mi* 
nutes,  will  leave. a  perfectl;^  uniform  covering  upon  a  piece  of  cloth 
four  yards  in  width,  and  thirty  in  length. 

We  hope  that  Mr.  Ferrin  has  property  enough  to  carry  on  his  busi- 
ness to  advantage  by  means  of  bis.  machine,  if  he  is  the  true  and  origi- 
nal inventor  of  It;  or,  if  otherwise,  to  pay  threefold  damages  to  the 
fatherless  children  and  the  widow,  if  he  has  attempted  to  wrong 
them. 


20.  For  an  improvement  in  the  ihode  of  Cutting  out  Visors 
qf  Leather 9  a$ui  other  materials,/or  Caps  and, Hats  $  John  Hos- 
kins,  Roxbury,  Norfolk  county,  Ma8sacb^8ettSy  February  20. 

The  apparatus  described  in  the  specification  of  this  patent  is,  in  its 
general  features,  similar  to  that  noticed  at  p.  43  of  our  last  volume, 
as  patented  by  George  Demitt,  on  the  20th  of  July,  1831.  This  pa- 
tent is  referred  to  in  the  specification,  and  the  cutter  used  by  Demitt 
Is  spoken  of  as  a  thing  long  known  and  used.  The  present  patentee 
claims  only  toihave  made  an  improvement  on  that  apparatus,  by  which 
the  stamping,  or  embossing,  of  a  pattern  upon  the  edge  of  the  visor  is 
effected  at  the  same  time  with  the  cutting.  For  this  purpose  a  stamping 
tool,  properly  engraved,  is  fixed  within  the  cutter,  fitting  close  up  to  it, 
and  standing  sufficiently  back  from  the  cutting  edge  to  allow  the  ope* 
ration  to  be  completed.  This  stamping  apparatus  is  made  adjustable 
to  adapt  it  to  leather  ofdiflTerent  thickness^. 

The  claim  is  to  that  construction  of  the  apparatus  Which  enables  it 
to  cut,  stamp,  and  deliver  the  visor  at  one  operation. 

2L  For  an  improvement  in  the  mode  of  constructinf  the  Steam 
Engine;  Stacy  Costil,  city  of  Philadelphia,  February  20. 

The  cylinder  of  this  engine  is  to  vibrate  on  trunnions  at  its  centre, 
and  the  piston  rod  is  to.be  passed  through  a  stuffing  box  at  each  of 
its  ends.  There  are  openings  for  the  admission  and  discharge  of 
steam,  at  each  end  of  the  cylinder,  and  faced  plates  forming  the 
viilve  seats,  which- are  in  the  same  vertical  plane  with  a  cross  sec-, 
tion  of  ottQ  of  the  trunnions.  There  are  no  steam  ways  cast  on  the 
cylinder,  the  steam  being  let  on  and  00"  directly  threugh  these  open- 
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iDgs  on  the  faced  plate.  The  etationap^r  valve  against  which  the 
faced  plates  vibrate,  is  a  flat  hoopt  concentric  with  the  trunnions, 
and  sufficiently  large  in  diameter  to  extend  from  end  to  end  of  the 
cylinder,  and  to  cover  the  valve  seats.  This  ftM  hoop  is  cast  hollow, 
for  steam  ways,  each  hollow  forming  nearly  a  semicircle,  but  with 
stops  between  them  to  prevent  their  communicating  with  each  oth%r. 
On  th^t  face  of  the  hoop  which  fits  on  to  the  fore  plates  there  are  four 
openings,  two  to  each  face  plate,  serving  to  let  the  steam  t)n  mid  off 
at  each'  vibration.  Steam,  and  eduction  pipes,  enter  at  the  other,  or 
outer  side,  of  the  hoop.  This  hoop  islield  up  ugainst  the  valve  seats 
by  a  bar  of  Iron  which  crosses  it,  and  which  is  borne. up  by  a  screw. 
The  claim  is  to  the  *<  holding  the  vaWe  against  the  cylinder  \ij  me« 
chanical  power,  the.  valve  being  stationary,  the  disuse  of  the  steam 
chest,  and  the  Consequent  simplicity  of  the  whole  arrangement-" 

There  is  no  small  resemblance  between  the  action  of  this  valve  and 
that  described  by  Mr.  Halloway  at  p.  43,  under  the  name  of  th^  witg 
gudgeon  valve.  In  that,  the  openings  are  near  to  the  trubnions,  in 
this,  the  fore  valve  is  extended  so  as  to  carry  the  openings  to  the  ends 
of  the  cylinder:  and  what  is  a  little  singular,  both  thee^v patentees 
make  one  of  their  claims' tq  consist  in  <<the  simplicity  of  the  whble,^' 
which  simplicity  is  rather  an  unpatentable  article. 


22.  For  an  improvement  in  the  Machine  for  weighing  heavy 
bodies;  Erastus  and  Thaddeus  Fairbanks,  St.  Johnsbury,  Cale- 
donia county,  Vermont,  February  21. 

The  patent  above  alluded  to  is  taken  for  an  improvement  on  the 
weighing  machine  patented  by  the  same  gentlemen  on  the  13th  of 
June,  1831.  In  speaking  of  that  machine  we  observed  that  the  gene- 
ral principle  upon  which  it  operated  was  the  same  with  those  which 
fiave  been  many  years  in  use  in  England,  and  also  in  this  country. 
There  was  some  difference  in  the  arrangement  of  the  levers  upon 
which  the  platform  rests,  and  the  patentees  have  since  improved  that 
arrang;ement,  )ind  nrade  it  the  subject  of  a  new  patent. 

Articles  of  t/iis  description  require  engravings  for  their  illustration, 
there  being  but  few  persons  who  Would  clearly  comprehend  a  mere 
verbal  description.  • 


23.  For  a  Fanning  Mill  for  chaning  Cfraini  Peter  Prine  and 
Lett  Huestis,  Auburn,  Cayuga  county,  New  York,  February  j23. 

This  fannine  mill  has  the  usual  appendages  of  auch  machines,  and 
it  would  be  difficult  to  tell  in  what  it  differs  from  some  of  those  which 
have  been  already  patented;  this  difficulty  seems  to  have  been  felt 
by  the  patentees  as  well  as  by  ourselves,  for  they  have  nieglected  to 
say  any  thing  upon  the  point,  and  the  instrument  looks  so  much  like 
its  predecessors,  as  to  lay  no  visible  daim  to  originality.  We  sup- 
pose, howeter,  that  as  there  are  two  patentees,  there  must  beatlcMl* 
two  points  of  novelty. 
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24.  For  a  Portable  Haree  Power;  James  K.  Cory»  Bethel, 
Clark  county,  Ohio,  Febmary  27. 

We  do  not  koow  why  this.is  caHed  a  portable  horse  power,  as  it  is 
not  made  locomotive.  Id  its  constniction  there  is  little,  if  any,  no- 
velty, it  being  the  common  mill  in  which  a  horse  by  walking  round 
tdms  a  vertical  shaft,  carrying  a.horizontal  coe  wheel.  There  are 
ratchet  wheels  to  prevent  a  sudden  check,  by  the  stopping,  or  back- 
ing, of  the  horse;  particular  directions  are  also  given  relative  to  the 
size  of  the  respective  parts,  and  the  materials  of  which  they  should  be 
made.  There  b^ng  no  claim,  we  are  not  aware  of  the  points  upon 
which.the  patentee  relies  to  sustain  his  exclusive  rights  and  we  do 
not  perceive  any  {Mtrt  which  we  should  not  feel  free  to  use  without 
thinking  of  interfering  with  the  invention  of  any  one  living. 


25.  Fop  a  Cane  Rijle;  being  an  improvement  on  rifles  and 
guns ;  Roger  Newton  Lambert,  Repton,  Worcester  county,  Mas- 
sachusetts, February  27. 

Our  readers  are  ^ware  that  guns,  or  rifles,  in  canes,  are  not  new, 
but  of  course  ingenuity  may  devise  many  novel  modes  of  arranging 
the  parts  of  such  an  instrument ;  that  before  us  exhibits  much  skill, 
but  still  we  think  the  instrument  itself,  however  made,  will  never  su- 
persede the  sportsman's  gun,  or  rifle ;  and  that  for  defence  and  of- 
fence, but  few  need  it^  and  but  few,  therefore,  ought  to  carry  it  A 
truce,  however,  with  moraliziug ;  this  belongs  not  to  our  present  office, 
whiph  is  to  tell  how  things  are  made,  and  not  to  assign  moral  reasons 
why  they  ought  not  to  be  used.  As  in  many  other  cases,  however,  < 
we  cannot  readily  describe  the  peculiar  arraneements  of  this  cane 
rifle,  although  one  point  may  be  noticed  which  will  be  easily  com- 
prehended. The  head  of  the  cane  draws  bacK,  so  as  to  expose  the 
lock,  and  then  bends  down  upon  a  joint,  assuming  a  form  something 
like  the  butt  of  a  gunstock.  This  is  claimed,  as  is  also  the  sliding  of 
the  barrel  within  the  cane,  for  the  purpose  of  retaining  a  cap  over  the 
ihuza&le,  and  the  motion  by  which  the  cap,  at  the  ferule  end,  is  thrown 
off,  ivhen  the  piece  is  to  l>e  discharged. 

26*  tor  a  Card  to  be  used  in  manufacturing  Water  Proof 
Hats,  Richard  Mills,  city  of  Baltimore,  February  27. 

This  invention  is  described  as  a  felting  formed  in  the  usual  way, 
and  then  stiffened  with  a  composition  consisting  of  <*the  whites  of 
ben's,  geese,  turkey's,  duck's,  and  Guinea  fowl's  eggs,  mixed  with 
oyster  shell  and  stone  lime,  being  composed  of  half  of  each."  This 
felt  then  becomes  the  foundation  for  a  card,  to  form  which  it  is  stuck 
with  teeth,  and  nailed  upon*  a  board.  We  are  told  that  it  is  then 
called  a  **  hot-water-proof-raising-card,  used  in  the  manufacture  of 
water  proof  hats." 

There  is  certainly  something  rather  queer  in  this  description;  the     . 
eggs  of  so  many  different  fowls,  and  two  different  kinds  of  Jime  are 
prescribed;  perhaps  the  patentee  knows  the  tc^iy,  although  he  has  not 
given  the  because  to  us.    Should  the  Guinea  fowl's  eggs  be  omitted, 
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will  the  <;ookerj  be  spoiled  ?  and  if  not,  would  the  rights  of  the  pa- 
tentee be  infrioged  bj  using  a  composition  without  it? 

27.  For  a  Compound  Lever  Balancer  Jared  B.  Wetmore, 
Rush,  Monroe  county,  New  York,  February  27.  • 

The  instrument  here  patented  is  merely  two  oombined  steelyards; 
the  specification  does  not  eten  describe  them,  but  descants  upon  the 
great  power  and  utility  of  such  an  lipparatus.  Were  it  not  for  the 
drawing,  therefore,  we  should  have  had  but  little  idea  of  the  form  of 
this  very  new.  and'useful  machine.  It  is  not  the  first  time  that  we 
have  called  the  attention  of  our  readers  to  a  patent  for  combined 
steelyards,  anc|  judging  by  the  general  course  of  things,  it  will  not 
l)e  the  last,  unless  our  career  should  prove  to  be  a  very  brief  one. 
The  patentee  has  not  claimed  the  particular  arrangeipent  of  the  in- 
strument exhibited  by  him  in  his  draw-ing;  and  where  there  is  nothing 
new  in  the  principle  of,  or  the  mode  of  action,  in  a  machine,  any  claim 
made  must  be  to  some  special,  or  particular,  nbvelty  of  arrangement. 


28.  For  an  irnprovenieDt  in.tl^e  Bark  Machine;  James  T.  Gif- 
ford,  Veteran,  Tioga  county,  New  York,  February  27. 

This  machine  is  intended  to  cut  bark  instead  of  grinding  it  as  is 
usually  done.  There  is  a  circular  cast  iron  plate,  of  suitable  diame- 
ter, the  surfaces  of  which  are  flat.  In  its  centre  a  spindle  is  fixed, 
as  this  plate  is  the  runner.  Six  or  more  slits,  or  openings,  are  made 
through  this  platei  extending  from  within  two  or  three  inches  of  its 
pleriph^ry  towards,  the  centre.  Knives,  or  cutters,  are  fixed  in 
the  slits,  and  project  above  the  surface  of  the  plate,  in  a  degree 
proportioned  to  the  intended  fineness  of  the  bark,  which  as  it  is  cut 
is  to  pass  through  the  slots  in  which  the  knives  are  contained.  This 
plate  is  to  be  placed^within  a  suitable  frame,  with  the  lower  end  of  the 
spindle  resting  on  a  step,  and  what  the  patentee  calls  a  bar  circle  is 
placed  immediately  above  the  runner,  so  close  as  just  "to  allow  the 
knives  to  revolve  under  it«  The  bar  circlehasan  appearance  something 
like  the  framing  of  a  circular  window,  forming  a  lattice  work  of  cast 
iron,  the  outer  riih  of  which  is  of  the  diameter  of  the  runner;  it  has  a 
•small  inner  circle  forming  an  eye,  through  which  the  spindle  passes. 
A  third  circle,  intermediate  between  the  rim  and  the  eye,  but  near- 
'  est  to  the  latter,  is  also  used;  bars  radiating  from  the  centre,  in  the 
manner  of  spokes,  join  these  several  rims  together,  and  ^erye  as  stops 
for  the  bark,  against  which  the  knives  cut.     ^ 

A  tub,  which  forms  the  hopper,  surrounds  the  whole;  there  are  ra- 
diating partitions  in  this  tub,  corresponding  with  the  bars  of  the  bar 
circle,  and  these  may  be  considered  as  a  series  of  hoppers,  which,  in 
the  drawing,  amount  to  twelve  in  number. 

The  operation  of  the  machine  will  be  readiTy  understood.  There 
is  no  claim  made,  the  whole  arrangement  probably  being  considered 
as  specifically  different  from  the  cutting  and  grinding  machines  here- 
tofore made.' 


Digitized  by 


Googk 


04       American  Patents  for  February  ^  with  Remarks. 

29,  For  an  improvement  in  the  Head  Blocks  of  Saw  SGlls; 
John  Sinclajr,  Richland,  Belmont  county,  Ohio,  February  28. 
(See  specification.)  . 

30;  For  an  improvement  in  the  Plough;  Samuel  C%Ie,  Frede- 
ricktqwn,  Frederick  county,  Maryland.  Patent  issued  to  his 
assignee  Samuel  Witherow,  Gettysburg,  Adams  county,  Pennsyl- 
vania,  February  28, 

This  is  said  to  be  an  improvement  pn  the  plough  for  which  a  patent 
was  granted  to  said  Ogle  on  the  9th  of  Junei  1818.  This  patent  was 
for  using  an  iron  landside  with  the  cast  iron  roouldboard,  which  was 
cast  separately,  but  attached  to  the  mouldboardbj'  sc^rews,  or  other- 
wise. ^  The  improvement  now  claimed  is  the  casting  of  the  landside 
of  greater  height  than  formerly,  at  its  fore  part^so  that  it  may  reach, 
or  enter  into,  the  beam.  This  part  is  to  be  made  sharp,  to  answer  as 
a  substitute  for  the  common  coulter. 

There  is  a  good  dravln|;  of  the  plough,  but  no  written  references, 
as  required  b^  law.  Cast  iron  landsides  are  described  in  several  pa- 
tents; some  in  one  piece  with  the  mouldboard,  and  others  attached 
by  screws.  The  claimants,  direct  and  indirect,  to  caat  iron  mould- 
boards  and  landsides  are  so  numerous,  that  should  the  whole  of  them 
become  entangled  in  litigation,  their  ploughs  would  prepare  a  fine  har- 
vest for  the  lawyei^,  whatever  might  be  the  case  with  the  farmer. 

31.  For  a  Windlass  for  hoisting  and  bwering  heavy  weights, 
which  the  patentee  denominates  a  «'  Winch  and  Gin;  Ebenezer 
Allen,  city  of  New  York,  February  29. 

That  this  windlass  is  a  very  good  one  there  is  no  room  whatever  to 
doubt  We  cannot,'  however,  ^  the  whole  length  with  the  patentee, 
who  avers  that  '<  by  means  of  this  apparatus,  four  men  can  hoist  three 
tons  weight ;  and  three  men  can  hoist  more  in  less  time  than  twelve 
men  could  do  by  any  other  method  heretofore  used." 

We  have  said  that  this  is  a  good  machine,  but  tKose  who  have  ar- 
rived at  years  of  discretion^  have  lived  to  little  purpose  if  they  have 
not  learned  that  goodness  and  novelty  are  very  distinct  things;  and 
indeed  that  whilst  the  latter  lasts,  the  existence  of  the  former  may  be* 
too  readily  ad^iitted.  This  machine,  however,  will  not,  in  our  opi- 
nion, be  liable  to  any  suspicion  in  consequence  «f  its  noveltyi  for 
under  various  forms,  combinations,  and  modifications,  it  has  had  €he 
test  of  long  'experience,  and  lias  fairly  won  its  honours*.  This  wintk 
and  gin,  or  portable  winchj  is  in  form  and  substance  the. common 
hoisting  windlass,  used  for  raising  stones  and  other  heavy  bodies.  A 
square  frame- is  made  which  is  the  bed,  or  groi^nd  sill,  of  the  machine ; 
and  from  opposite  sides  of  this,  two  uprights  rise  which  are  to  support 
the  axles,  drums,  or  barrels,  with  the  necessary  wheels  and  pinions  . 
upon  them,  the  gudgeons  of  which  run  in  bearings  in  these  uprights. 
In  raisinff  gqQd3,  a  winch  attached  to  the  upper  drum  or  barrel,  is  to 
be  turned,  and  a  pinion  upon  this  takes  into  a  wheel  on  the  end  of  a 
second  drum  or  barrel;  to  either  of  these  a  rope  or  chain  may  be  ap- 
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plied  Tor  attaching  the  goods,  and  if  stUl  greater  power  is  wanted,  an- 
other barrel,  and  an  extra  wheel  and  pinion,  may  be  empfojed.  * 

When  the  goods  are  to  be  lowered,  this  is  to  be  done  with  the  com- 
mon brake,  an  instrument  known  to  eyery  competent  mechanist 
This  brake  the  patentee  calls  a  spring  or  friction  band,  and  describes  it 
as  a  hoop  of  iron  passri^  loosely  round  a  cast  iron  wheel,  and  capable 
of  being  made  to  press  forcibly  thereon  by  means  of  a  lever.  -When 
the  machine  is  to  be  used  for  articles  of  enormous  weight,  a  second 
brake  is  to  be  iled  upon  another  barrel. 

We  almost  fear  to  copy  the  final  averment  and  claim  of  the  paten- 
tee, as  where  there  are  antipodes  there  must  be  a  whole  world  between 
them.  He  says  *^this  'machine,  and  all  its  parts,  and  every  method 
of  using  it  as  hereinbefore  described^  the  subscriber  and  inventor 
claims  as  his  invention,  and  he  has  had  the  satisfaction  of.  seeing  it 
practically  tested  and  approved  on  board  oJFmany  vessels  sailing  out 
of  the  ports  of  the  United  States,  he  accordingly  bereulito  sQbscribes 
his  name." 


Speoifioatioks  of  American  Patents. 

8pedfieatit>niff  a  patent  for  an  improvement  in  the  head  blocks  ofsato 
.mills*  Orantedto  John  S^nolaik,  Biehland^  Belmont  counttf)  OhiOy 
February  2S9  \S3%. 

To  alt  whom  it  may  concern,  b6  it  known,  that  T«  John  Sinclair, 
of  Richland,  In  the  county  of  Belmont,  and  s^ate  of  Ohio,  have  made 
certain  improvements  in  the  head  blocks  of  the  ordinary  saw  milt,  by 
which  the  log  to  be  sawed  is  held,  shifted,  and  gauged,  and  the  boards 
delivered  in  a  more  advantageous  way  thaa  has  been  hitherto  dqne;* 
and  that  the  following  is  a  full  and. exact  description  of  my  said  in- 
vention, reference  being  had  to  a  drawing  .deposited  in  the  patent 
oflSce,  and  making  part  of  this  specification. 

The  apparatus  which  I  employ  is  to  be  .fixed  upon  each  of  the  head 
blocks,  to  hold  and  adjust  each  end  of  the  log  to  be  sawed ;  the  de- 
scription of  that  upon  one,  therefore,  will  serve  equaUy  well  fdr  the 
other. 

The  log  is  to  be  held  down  by  a  lever  pressing  upon  its  upper  side, 
the  long  end  of  the  lever  projectine  out  nehind  the  head  blocks,  and 
Its  short  end  holding  the  log:  There  is  a  plate,  generally  of  iron, 
fixed  upon  the  head  block  to  serve  as  a  support  to  the  fulcrum  of  the 
lever,  and  as  a  ratchet  to  retain  a  pall  by  which  the  lever  is  held  in 
its  place.  This  plate  is  fastened  to  the  head  block,  by  screws,  or 
otherwise^  its  plane  is  parallel  to  that  of  the  saw,  and  it  may  stand 
a^NNit  an  inch  from  the  jcentre  of  the  block.  Its  height  will  be  regu- 
lated by  the  height  of  the  largest  log  to  be  sawed. 

Near  the  inner  ed^e,  the  plate  is  perforated  with  holes  one  above 
the  other,  through  which  the  pin,  serving  as  a  fulcrum  to  the  lever,  is 
to  pass,  these  holes  allow  the  lever  to  be  shifted  to  suit  the  height  of 
the  log.    The  lever  has  a  long  slot^  or  mortise,  to  admit  the  plate  to 
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pass  through  it.  The  outer  edge  of  the  plate  is  notched  in  the  man- 
ner 6f  saw  teeth,  and  forma  the  ratchet,  before  named.  A  paU,  or 
catch,  attached  to  the  lever,  falls  into  these  notches.  l^Hien  the  long 
end  of  the  lever  is  raised,  its  short  end  holds  the  log  firmlj,  the  pall 
sastaining  it  in  its  place. 

To  gauge  the  thickness  of  the  stufl^  and  also  to  keep  the  log  in  its 
Terttcal  position,  its  face,  after  beine  slabbed,  is  forced  up  against 
two  vertical  cheeks,  standing  at  such  distance  from  the  saw  as  the 
thickness  of  the  stuff  tnaj  require.  These  cheeks  aro  fixed  upon 
pieces  which  slide  upon  the  head  blocks,  to  admit  of  their  being  re- 
moved, tcanj  distance  required.  I  usuallj  fix  them  to  fidl  back  ex- 
actly in  the  manner  of  the  dog  which  worlu  on  binges,  or  joints,  but 
in  some  cases  this  is  unnecessary. 

The  toe,  as  the  boards  are  cut  off,  is  to  be  foroed  up  aninst  these 
faces,  and  held  there  by  means  of  a  progressive,  or  travetling  lever, 
contrived  for  that  purpose.  A  bar  of  iron  is  to  be  bent  in  the  middle, 
staple  fashion,  so  that  the  two  parts  of  the  bar  shall  stand  parallel  to 
each  other,  and  allow  a  space,  say  of  one  inch^  more  or  less,  between 
them.  This,  when  bent,  may  be  a  little  longer  than  half  the  length 
of  the  head  block,  but  must  be  short  enough  to  pass  within  the  saw 
frame.  Instead  of  one  bar  bent,  it  may  consist  of  two  bars,  properly 
secured,  so  as  to  answer  the  same  purpose.  It  .is'  to  be  fixed  upon 
the  head  block,  one  of  the  bars  lying  thereon  and  being  secured  there- 
to; its  two  ends  butt  against,  or  may  be  rivetted  to,  the  plate  which 
supports  the  first  named  lever.  In  the  slot  between  these  two  bars 
the  progressive  or  travelling  lever  works,  generally  about  six  inches 
above  the  bed  of  the  log.  The  upper  edge  of  the  lower  bar  is  notched 
to  acl  as  a  ratchet  into  which.the  catches  of  the  progressive  lever  are 
to  fall.  This  last  lever  passes  between  the  two  ban;  it  is  furnished 
.with  two  palls  or  catches,  which  fall  successively  into  the^notches 
upon  the  bar,  and  cause  i^  when  worked,  to  follow  the  log,  its  short 
or  inner  end  bearing  against  the  side  thereof.  The  hiode  in  which  this 
is  effected  will  be  rendered  obvious  by  the  drawing  before  referred  to. 

As  the  boards  mre  tol>e  sawed  completely  off,  the  log  will  become 
too  light  to  hold  the  moveable  head  block  down,  it  is  secured,  there- 
fore, to  the  carriage  by  bolts  which  pass  through  it,  hook  under  the 
carriage,  and  tighten  on  the  top,  by  a  nut,  or  otherwise. 

Where  the  situation  of  the  mill  admits  of  it,  the  boards  are  allow- 
ed to.  drop  through,  under  the  mill,  as  they  are  sawed  off,  a  notch  be- 
ing, cut  into  the  stationary  head  block ^for  that  purpose;  in  this  case 
a  thin  .sliding  bolt  may  pass  through  the  block  to  support  the  board 
whilst  being  cut.  When  the  board  is  not  to  fall  through,  the  hinged 
braces,  )^bich  haye  the  cheeks  on,  are  thrown  back,  &e  board  then 
falls,  and  is  removed. 

What  I  claim  as  my  invention  in  the  before  described  machinem 
is  the  manner  in  which  the  log  is  held  in  its  place  by  means  of  toe 
levers  which  press  upon  its  upper  side,  acting  upon  the  principle  here- 
in described;  the  manner  in  which  the  boards  are  gauged  by  forc- 
ing the  loe  against  the  vertical  cheeks  before  describe;  the  con- 
struction of  the  progressive,  or  travelling,  lever,  which  forces  the  log 
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ap  without  the  aid  of  a  crow  bar,  or  other  usual  means;  and  the  plan 
for  allowing  the  boards  to  fall  through  the  head  block* 


ENGLISH  PATENTS. 


To  J.  De  Buroh,  MatquxB  of  Clanrieardej  a  paimifor  improvements 
in  life  ArmSj  and  in  the  projectiles  to  be  used  therewith^  was 
granted  on  the  ISth  of  Juty^  1831,  and  the  specification  was  enr 
rolled  on  the  14th  of  January f  ISSSL^       * 

The  improvements  above  mentioned  consist  in  a  moveable  recep- 
tacle termed  a  sliding  breech,  into  which  the  charge  or  projectile  is 
immediately  pat,  instead  of  loading  in  the  usual  waj  at  the  muzzle 
of  the  fire  arm;  and  in  the  employment  of  a  solid  cylinder  of  lead 
divided  into  several  pieces  instead  of  spherical  bullets. 

In  the  specification  is  eiven  an  example  of  the  application  of  these 
improvements  to  a  large  kind  of  pistol.  The  handle,  cock,  and  other 
mechanical  movements  employea  to  ienite  the  charge,  are  much  the 
same  as  in  other  fire  arms ;  the  barrel  is  provided  at  its  breech  end 
with  trunnions,  which  enter  apertures  made  into  two  strong  iron  plates 
fixed  on  the^sides  of  the  stock  of  the  pistol;  and  a  cavity  is  left  be- 
tween the  two  plates  next  to  the  end  of  the*  barrel  for  the  reception 
of  the  slidine  breech,  which  is  internally  made  cylindrical  for  re- 
ceiving the  charge,  and  externally  adapted  to  fit  into  its  recess;  it 
has  a  touch  hole  and  tube  for  the  application  of  a  percussion  cap,  and 
turns  upon  an  axis  at  one  etid  into  an  inclined  position,  and  by  a 
motion  of  the  hand,  similar  to  that  of  half  cocking  a  common  ^un^ 
the  chat^  being  now  inserted,  and  the  breech  shut  down,  its  orifice 
is  brought  to  bear  in  an  exact  line  with  the  interior  end  of  the  barrel. 
In  order  that  these  parts  may  be'  accurately  and  firmly  connected, 
the  exterior  edee  of  the  orifice  of  the  breech,  and  the  interior  edge 
of  the  orifice  ofthe  barrel,  are  turned  to  cones  of  similar  inclinations 
so  as  to  fit  concentrically;  and  they  are  brought  into  close  contact  by 
a  transverse  wedge  situated  at  the  back  of  the  breech,  which  by  the 
action  of  a  simple  lever  of  great  mechanical  energy,  moved  by  the 
thumb  and  fore  finger  of  the  right  hand,  (somewhat  similar  to  that 
used  in  shutting  down  the  pan  of  a  common  fircrlock,)  forces  the 
breech  into  the  end  ofthe  barrel,  and  thus  prepares  the  arm  for  being 
discharged.  The  sliding  motion  of  the  breecn  is  only  through  the 
«pace  of  from  a  cj^uarter  to  three*eighths  of  an  inch,'  and  it  is  guided 
laterally  by  the  side  plates-— above,  bv  aii  overlapping  plate— and  be- 
low it  is  confined  by  a  fixed  screw  which  works  through  an  aperture 
adapted  to  it.  The  wedge,  therefore,'  causes  the  breech  to  slide  and 
lock  all  fast;  and  to  reload,  the  lever  of  the  wedge  is  thrown  back  by 
the  ri^ht  hand,  and  the  fore  finger  of  the  left  hand  then  laying  hold 
of  a  kind  of  trigger,  draws  the  breech  out  of  the  barrel,  when  the. 
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former  is  again  turned  up,  and  recharged  with  the  projectilei  nUch 
projectile  is  of  the  following  description. 

'  A  solid  cylinder  of  lead,  about  two  and  a  half  times  the  length  of 
its  diameter,  is  divided  longitudinally  by  two  cuts  at  right  angles  to 
each  other,  through  its  axis;*and  again  by  two  other  cuts  transversely 
at  equal  distances  from  each  other  and  from  the  extremities  of  the 
cylinder;  thus  producing  twelve  equal  and  similarly  formed  pieceSy 
except  that  at  one  end  of  the  cylinder  a  hole  is  made  in  th%  centre  to 
receive  some  percussion  powder.  As  the  cutting  of  these  pieces  oat 
of  ft  solid  cylinder  of  lead  is  attended  with  some  difficulty,  the  paten- 
tee has  constructed  a  mould  for  casting  them  of  these  forms.  This 
mould  is  a  tool  consisting  of  three  limbs  or  bars  sliding  over  each 
other  by  being  connected  at  one  end  to  a  common  joint  or  centre. 
The  cavities  or  moulds  in  each  of  these  bafs  are  short  cylinders  di* 
vided  longitudinally  as  before  mentfoned  by  thin  metallic  partitions; 
so  that  by  a  tool  of  this  kind  the  twelve  separate  pieces  of  the  projec- 
tile are  easily  cast  and  cut  off.  This  combination  of  pieces  is  then 
wrapped  in  paper  with  the  requisite  quantity  of  powder  at  one  end 
to  form  the  cartrid^  which  is  made  of  suitable  dimenftiona  to  fit  the 
chamber  of  the  sliding  breech  described.  We  shoald  now  state  that 
tile  barrel  of  the  pistol  (or  other  arm)  is.  made  gradually  to  widen^ 
laterally  from  the  breech  to  the  muzzle,  where  it  assumea  the  form 
of  an  extremely  lon^  ellipsis,  (its  transverse  axis  being  about  three 
times  that  of  the  conjugate,")  which  will  cause  the  pieces  of  lead  to 
Operate  and  spread  laterally,  so  as  to  wound-  or  destroy  a  great 
number  of  persons. 

ISeg.  ofJStrt$^ 


7b  Jean  JAoquEs  jAquisn  a  patent  for  in^rovemenis  in  niaehinay 
for  maldng<paper^  communicoted  to  him  by  a  foreignef^  wMeh  he 
denominates  Xeranothlipte^  was  granted  on  the  Slst  of  Jiugust^ 
1831^  and  the  spedjication  was  deposited  on  the  SQth  of  February^ 
1832. 

M.^Jaquier  prefaces  the  description  of  his  machinerjr  by  stating, 
that  in  alt  the  apparatus  previously  constructed  for  making  machine, 
or  endless  paper,  with  the  preat  wire  lines,  similar  to  those  in  laid 
paper  (or  tnat  made  in  hand  moulds,)  the  pressure  given  to  the  pulp 
to  consolidate  it,  had  the  effect  of  cutting  the  paper  through,  or  into 
ribands  of  the  width  of  the  spaces  between  the  lines.  Wiw  the  view 
of  obviating  such  a  serious  defect  in  this  imitation  of  laid  paper,  H. 
Jaquier  conducts  the  sheet  of  fresh  pulp  on  th6  endless  wire  web  over 
an  extended  series  of  horizontal  rollers,  whence  it  passes  round  the 
main  cylinder  without  receiving  any  pressure;  but  during  ita  extend- 
ed journey  to  the  'main  cylinder,  it  has  acquired  sufficient  consolida* 
tion  by  constant  drainage  and  the  shaking  of  the  machine,  to  be  ca- 
pable of  bearing  afterwards  a  slight  degree  of  elastic. pressure,  which 
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18  prodoced  bj  a  small  roller  under  the  main  cylinder;  this  roller  is 
covered  with  seyeral  folds  of  **  nappy  cloth,"-  partly  to  prevent  its 
taking  the  paper  off  the  mould,  and  partly  to  confer  elasticity  and  & 
greater  uniformity  of  pressure  against  the  wires  and  the  intervening 
paper.  The  operation  of  this  roller  so  situated,  gives  the  continuous 
sheet  of  (lap^r  soflkient  strength  and  tenacity  to  allow  it  to  be  taken 
off  the  wire  web,  which  is  immediately  done  by  the  paper  on  the  wire 
web  beinf  brought  into  contact  with  a  roller  carrying  an  endless  felt 
of  open  cloth,  to  which  the  paper  adheres  in  preference  to  .the  wire 
work  mould.  It  is  then  carried  forward  by  the  endless  felt,  when 
the  naper  is  made  to  bear  against  another  series  of  roljers  carrying 
another  endless  feltc  the  paper  is  thus  pressed  and  drained  between 
two  cloths,  before  it  is  carried  between  the  ordinary  pressing  rollers, 
whence  it  is  delivered  sufficiently  manufactured  to  pass  between  the 
dryin|;  cylinders.  ,  ^ 

This  invention  appears  to  be  of  some  practical  value,  and  we 
should  have  given  a  cfrawing  of  it,  had  it  not  been  so  negligently  and 
incorrectljjT  specified  as  to  render  some  parts  unintelligible. 

The  claim  isolates  to  the  mode  of  giving  pressure  to  tne  paper  after 
it  has  passed  under  the  main  cylinder,  and  to  the  subsequent  pres- 
sui'e  between  two  endless  felts.  £&, 


7h  W.  Mason  a  patent  for  improvements  in  the  construction  of  wheel 
carriages^  was  granted  on  the  loth  of  £ugustf  1831,  and  the  sp^ 
cifieation  was  enroUedon  the  \Oth  ofFebruary^  1833. 

The  intention  of  this  patent  is  to  afford  the  means  of  turning  four- 
wheeled  carriages  without  diminishing  the  size  of  the  fore  wheels,  or 
cutting  recesses  into  the  frame  work  or  body  of  the  carriage  for  the 
reception  of  the  wheels  in  the  act  of  turning.  This  important  object 
is  proposed  to  be  obtained  by  means  of  joints  in  the  fore  axle4ree, 
between  the  carriage  frame  and  the  naves,  to  allow  the  ends  of  the 
axle-tree  to  move  horizontally  backwards  and  forwards  without  al- 
tering the  position  of  the  middle  portion,  which  remains  eminentlr 
right  across  the  carriage.  At  each  of  the  joints,  and  connected  with 
the  portions  of  the  axietrees  which  fit  into  the  naves,  is. fixed  ibar 
.  which  connects  the  wheels  with  the  splinter  bar,  to  which  it  is  joint- 
ed, so  that  the  middle  portion  of  the  axle,  the  splinter  bar,  and  these 
two  side  bars,  forma  pan^lelogram,  which  remains  rectangular  only^ 
whHe  the  carriage  is  proceeding  straight  forwards.  The  pole  of  the 
carriage  is  likewise  jointed  to  the  middle  of  the  axle  and  to  the  mid- 
dle of  the  splinter  bar,  by  which  means  any  change  in  the  position  of 
the  iK>le  to  the  right  or  left  will  cause  a  cbrrespondins;  change  in  the 
position  of  the  levers  constituting  the  before  mentioned  parallelogram, 
and  consequently  prepare  the  wheels  for  turning. 

We  have  not  deemed  it  necessarj  to  enter  upon  the  minute  de- 
tails, by  which  the  patentee  shows  in  his  specification,  the  propor- 
tions of  the  various  parts'  of  his  arrangement  so  as  to  afford  the  re- 
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quigite  strength  to  an  axle  with  vertical  joints,  as  what  we  have  stated 
will  be  quite  sufficient  to  give  the  reader  a  general  idea  of  the  prin- 
ciple ana  application  of  the  invention.  [lb. 


7b  Hkkrt  H0P&  WArnutok  a  patent  far  in^mwements  in  apparatus 
or  methods  of  preserving  lives  of  persons  and  property  when  in  dan- 
ger by  ehipwrtck^  by  speedily  converting  boats  or  small  vessels  of 
ordinary  description  into  life  boatsj  and  other  apparatus  or  mecms 
t^pplieable  to  the  same  objected  wasgrantedon  t1^  2Ath  of  September^ 
1831,  and  the  specification  was  lodged  on  the  24th  ofMarch^  1832. 

This  invention,  wliich  is  said  to  be  the  communication  of  a  fo- 
reigner residing  abroad,  consists  in  various  methods  of  making  and 
applying  buoyant  apparatus.  The  patentee  first  describes  the  me- 
tiiod  of  manutacturing  a  buoyant  balloon,  made  of  a  series  of  fifty  or 
a  hundred  bullocks'  bladders,  which  are  to  be  cleaned. and  prepared 
by  removing  carefully  the  necks,  and  portions  of  fat  which  may  be 
left  adhering  to  them,  turning  them,  and  oiling  well  with  linseed  oil 
on  both  sides,  then  filling  them  with  air^  and  securing  well  the  aper- 
ture throuffh  which  they  have  been  filled  by  the  introduction  of  a 
short  wooden  pipe,  and  a  well  fitted  plu^.  The  bladders  are  then 
to  be  attached  to  a  hoop  of  an  appropriate  size,  according  to  the 
weight  which  they  are  intended  to  carry  ashore.  Over  this  hoop  and 
these  bladders  is  placed  an  egs-shaped  canvas  bag,  preserved  m  its 
distended  form  by  means  of  alight  cane  baskets  A.  bladder  is  also 
used,  after  having  been  prepared  as  above,. for  conveying  a  letter 
from  a  ship  in  distress  to  the  shore.  In  this  case  the  w^en  pipe 
which  is  inserted  into  the  neck  of  ihe  bladder,  is  made  sufficiently 
large  to  admit  a  letter  rolled  up.  The  aperture  is  then  securely 
plugged  up,  and  the  apparatus  committed  to  the  water,  on  which  it 
willnoat  with  a  velocity  nearly  equal  to  that  of  the  wind.  This,  it  is 
contended,  may  be  freauently  the  means  of  conveying  to  the  persons 
on  a  lee  shore,  or  to  taose  on  board  other  vessels  to  the  leeward  of 
the  one  in  distress,  intelligence  in  time  for  relief  to  be^affbrded. 

Another  method  of  malung  buoyant  apparatus  is  described  in  this 
specification  to  consist  of  Dutch  or  other  light  rushes,  or  similar  sub- 
stances cut  into  appropriate  lengths,  according  to  the  size  and  form 
of  the  intended  apparatus.  They  are  then  to  be  tied  securely  to^ 
ther,  covered  with  strong  brown  paper  or  pasteboard,  or  both,  moist- 
ened and  pasted  so  as  to  prevent  the  passage  of  air:  after  this  a  co- 
vering of  bladder  is  applied,  and  the  parts  of  which  it  is.composed  are 
securely  cemented  together;  and,  lastly,  a  canvas  covering  is  to  be  . 
applied,  and  the  whole  secured  b^  resinous  varnish  and  coal  tar,  so 
as  to  render  the  apparatus  impervious  to  water. 

Amongst  the  numerous  instances  which  the  patentee  furnishes  of 
the  application  of  the  buoyant  bunches  of  rushes,  are  their  introduc- 
tion round  the  edge,  over  ^and  under  the  seats  of  a  common  boat,  to 
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convert  it  into  a  life-boat,  to  a  man's  person  in  the  form  of  a  floating 
jacket  or  dress,  to  render,  him  buoyant  in  the  water;  or  round  his 
waist,  in  the  form  of  a  large  annulns  or  collar;  and  lastly,  it  is  pro- 
posed  that  a  horse  shall  be  surrounded  with  a  buoyant  dress  reaching 
nearly  as  low  as  the  feet  of  the  rider,  so  that  the  animal  ma^r  be  ena- 
bled to  float  on  the  water,  without  being  at.  all  sensible  of  either  his 
own  weight  or  that  of  the  rider.    •  [Ih. 


To  William  Bingham,  Eiq.  and  William  Dupb,  Gunmaker,  a 
patent  for  certain  improvemente  on  firt  arms  of  different  descrip- 
iionsi  was  granted  on  the  24th  of  S^tember^  1831,  and  the  epedfi- 
cation  was  deposited  on  the  24th  qf  Marchy  1833. 

The  introduction  of  percussion  powder  instead  of  flint  and  steel 
for  igniting  gunpowder  in  fire  arms,  has  given  rise  to  a  yery  great 
variety  of  modifications  in  the  construction  of  gun  locks,  and  amongst 
others  to  .the  oue  before  us,  in  which  it  is  proposed  to  make  the  bar- 
rel terminate  in  an  acute  conical  cavity  within  the  breech,  and  from 
the  apex  of  this  hollow  cone  proceeds  the  touch  hole  to  the  priming 
nipple.  The  hammer,  which  is  operated. upon  at  once  by  a  straight 
main  spring,  strikes  the  nipple  within  the  stock,- so  that  there  appears 
nothing  on  the  exterior  but  the  handle  by  which  the  cocking  is  effect- 
ed. The  seear  and  the  trigger  are  likewise  much  simplified,  beine 
but  one  piece.  The  whole  arrangement  fs  simple  abd  ingenious,  and 
appears  well  suited  to  the  purpose  for  which  it  is  designed,  though 
there  are  many  parts  of  the  lock  which  approach  very  closely  to  other 
patent  contrivances  iiaving  the  same  object  in  viiew. 

These  patentees  propose  in  addition  to  the  foregoing,  a  very  mate- 
rial alteration,  and,  we  are  uiclined  to  think',  considerable  improve- 
ment iii  the  manufacture  of  the  stocks  of  muskets  and  other  fire  arms. 
Thev.  propose  to  make  the  whole,  or  at  all  events  the  principal  parts 
of  .the  8to<ik  of  sheet  iron,, by  which  they  contend  that  the  <iost  of 
manufacture  will  be  diminished,  while  the  stocks  will  be  rendered 
more  useful,  particularly  when  applied  to  military  purposes;  and 
much  more  durable,  as  they  will,  According  to  the  specification,  last 
almost  forever.  A  piece  of  sheet  iron  is  first  cut  out  of  the.  form  of 
an  isosceles  triangle,  who^e  central  length  is  kbout  twice  its  breadth 
at  the  base;  this  then  is  bent  into  the  required  form  by  means  of  a 
saddle  backed  anvil,  or  block,  and  suitable  tools.-  It  is  then*  to  be 
cleaned  and  painted,  or  japanned  inside,  to  prevent  it  from  rusting; 
then  to  be  securely  fixed  to  the  fore  part  of  the  stock,  which  may  be 
either  made  of  iron  or  of  wood,  in  the  usual  i^anner,  according  to  the 
purposes  for  which  it  is  intended;  the  preference  is,  however,  given 
to  iron.  The  butt  end  and  the  top  are  to  be  inclosed  by  soldering  in 
plates  made  to  fit  the  opening,  but  if  the  stock  be  intended  for  a 
soldier's  musket,  the  jend  plate  is  made  to  open  to  admit  a  soldier's 
provisions,  or  ammunition}  and  thus  the  utility  of  the  musket  will  be 
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augmented.  The  exterior  of  these  jron  stocks  is  to  be  bronzed  of 
the  ttsual  colour  of  gun  stocks,  or  of  any  other,  to  suit  the  taste  of  the 
manufacturer  or  his  customers.  *  [lb. 


7b  William  Dhake,  Tanntr^  a  patent  far  imprownuntB  tn  tarunng 
hides  and  ekinSf  voae  granted  on  the  7th  of  October^  1831,  cmd  the 
epeafieation  woe  enroUed  on  the  7th  ofMprH^  1833. 

The  prindpal  noyelty  in  this  patent  consists  in  applying  the  tan-, 
ning  liquor  on  one  side  only  of  the  skin,  and  causing  it  to  ooze  through 
the  skin  to  the  other  side;  from  whence  the  aaueous  portion  of  toe 
liquor  is  chiefly  abstracted  bjr  evaporation.  The  result  of  this  pro* 
cess  is  said  to  be,  that  the  suns  are  more  thoroughly  and  uniformly 
tanned,  and  the  operation  is  completed  with  co2a  liquor  in  ten  days 
instead  of  ten  months.  If  this  statement  should  proye  to  be  true, 
and  we  see  no  good  reason  to  doubt  it,  the  patent  is  one  of  great 
value  and  imnortance.  . 

The  specincation  informs  us  that  the  skins  or  hides  to  be. tanned 
are  to  underfi;o  the  usual  primary  process  of  liming;  tiiey  are  then  to 
be  immersed  and  well  handled  in  a  vessel  containing  backward^ 
(which  is  a  weak  solution  of  tan,)  until  thoroughly  saturated,  which 
removes  the  lime  and  prepares  them  for  a  strong;er  impregnation. 
Thus  {Nrepared^  the  skins,  excepting  such  as  are  intended  for  hutte 
and  middlings  J  which  are  shaped  accordingly,  are  to  be  rounded  (i.e. 
their  irregular  edges  taken  off,)  then  two  of  them  are  to  be  laid  to- 
gether face  to  face,  and  be  carefully  sown  together  with  waxed  thread 
at  their  edges,  so  as  to  form  a  kind  of  bae  impervious  at  the  junction, 
leaving  a  small  opening  at  the  shoulder  for  the  insertion  of  the  neck 
or  spout  of  a  funnel  shaped* vessel;  but,  jt  is  to  be  observed,  it  would 
be  preferable  to  sew  between  the  skins  a  collar  adapted  to  receive  the 
end  of  the  funnel.  As  bags  so  formed  would  bulge  out  when  filled, 
they  are  to  be  confined  between  two-gridiron-like  frames  of  parallel 
bars  adapted  to  compress  the  bag  in  snch  a  manner  as  to  produce 
internally  a  vertical  stratum  of  liquid  of  about  an  inch  between  the 
two  skins;  and  as  the  skins  are  thickest  towards  their  middles  this 
variation  is  poihpensated  for^  by  cutting  away  la  portion  of  the  verti- 
cal wooden  bars  from  a  straight  into  a  hollow  curved  line.  The  skins 
are  suspended  by  loops  to  the  bags,  which  traverse  the  upper  hori- 
zontal bars  of  the  frames,  and  the  two  ft*ames  are  dul^  drawn  toge- 
ther by  four  screw  bolts  passing  through  the  extremities  of  the  top 
and  bottom  bars.  The  funnel  being  inserted  into  the  aperture  be- 
tween the  skins,  it  is  charged  with  strong  tan  liquor  sufficient  to  dis- 
tend the  bag  and  leave  a  surplus  quantity  to  supply  the  loss  by  eva- 
poration after  the  joioisture  has  penetrated  to  the  outside  of  the  bags; 
a  small  gutter  at  the  bottom  of,  and  between  the  frames,  i'eceive  what- 
ever  liquid  may  drop  from  the  skins,  and  conduct  it  into  a  vessel,  by 
which  it  is  returned  whenever  necessary  into  the  funnel  reservoir 
above.    To  prevent  the  compression  of  the  vertical  bars  from  form* 
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iDg  penpaneat  indentations  and  ridgap  in  the  skine,  ^e  patentee  Au 
recta  that  the  bags  be  occasionally  shifted  a  little  lat^raH y. 

To  facilitate  the  evaporation,  and  conseqaentiy  the  absorpiioii  <if 
fr^h  solutions  of  tan,  the  operations  are  reoommended  to  be  con- 
ducted in  chambers  artificially  warmed^  and  the  liqncir  which  oozea 
through  the  skinsi  and  is  received  into  the  gutters,  is  directed  to  be 
conducted  into  vessels  acting  the  part  of  refrigeratories,  in  order 
that  eo/c/  liquor  may  always  be  supplied  to^  the  skinsi  but  how  this 
liquor  is  to  be  preserved  cold  in  a  warm  chamber,  the  specification 
omits  to  inform  us.) 

When  the. skins  are  sufficiently  tanned,  /Which  is  well  knc^wn  by 
various  indications  to  practitioners  in  the  line,  (chiefly,  by  their  in^ 
creased  thickness,  hardness,  and  russet  colour,)  a  dtitch  or  two  of  the 
sewing  at  the  bottom  of  the  bag  i^  opened,  and  the  liquor  is  received 
and  carried  off  by*  the  gutter  underneath. 

The  claim  to  invention  does  not  consist  in  the  mere  application  of 
liquor  inside  of  a  bag  formed  of  skins,  but  to  the  general  co^ilMna- 
tions,  and  especially  to  the  mode  of  accelerating  the  penetration  of 
the  tanning  liquor  by  exposing  the  outer  sid^s  of  the  skins  to  evapo- 
ration. 

Although  we  have  a  very  favourable  opinion  of  this  process,  and 
that  great  economy  will  result  from  its  adoption,  there  appears  to  be 
one  defect  in'  it  The  skins  being  laid  vertically^  the  pressure  of  the 
column  of  liquid  willcause  a  much  more  rapid  absorption,  of  the  tan 
in  the  lower  than  in  the  upper  part  of  the  skins;  and  if.no  injury  is 
produced  to  the  lower  by  continuing  the  process  until  th^  upper  is 
fully  saturated  with  tan,  there  is  at  least  a  loss  of  time.    It  is  also 

Srobable  that  the  liquor  is  stronger  at  bottom  than  at  top  of  the  baa;, 
'rom  both  these  causes,  therefore,  we  ishould  not  expect  that  the 
leathet-  produced  would  be  ver^  uniform  in  its 'quality.  To  obviate 
these  defects,  we  would  submit  to  the  patentee,. as  a  preferable  ar- 
rangement, (and  one  which  will  not  affect  his  patent  right,]  to  sus- 
pend his  frames  midway  upon  axes  of  rotation,  and  to  fix  at  each  end 
of  his  bag  a  charging  vessel  with  a  stop  cock,  or  some  other  simple 
contrivance  to  answer  the  same  object  The  ba^  may  then  be  re- 
versed at  pleasure,  or  placed  in  any  desired  position,  and  the  lateral 
shifting  required  between  the  bars  will  take  place  of  ^itself..  If  there 
weire  only  one  charging  vessel  with  a  stop  to  it,  it  would-suffice,  as 
by  turning  the  frame  round  half  way,  it  may  become  the  discharging 
aperture.    >     ,  [Si. 


3b  WiLLUM  Llotd  MThahton,  Eaqi  a  patent  for  -certfiin  inqffotm* 
ments  in  engines  for  raising  or  forcing  ioater  by  the  pressure  and 

.  condensation  ofsteam^  was  granted  on  the  SOtJi  ofJanuary^  and  the 
speeijusationwas  enrolled  on  the  ZOth  of  Marchj  1832. 

Stbah  engines^  on  the  principle  introduced  by  Mr»  Savary,  are 
those  intended  to  be  improved  by  Mr.  Wharton^s  inventioni  but  in- 
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steftd  t>f  ailowing  the  steam  to  come  into  contact  with  the  auffiKe 
of  the  water  in  ue  Gjlinder,  he  interposes  between  the  two  a  large 
hollow  ioatf  of  an  exterior  fliameter  very  nearly  equal  to  that  of 
the  interior,  of  the  water  and  steam  cylinder.  ,0?er  the  water  in 
the  cylinderisiatrodiiced  a  quantity  of  oily  which  passes  npthe  sides 
of  the  floaty  and  prevents  the  steam  from  ever  coming  into  contact 
with  the  water  to  be  acted  upon*  After  the  steam  has  been  admitted 
from  the  boiler  into  the  cylinder,  and  forced  down  the  floati  and  con- 
sequejitly  the  water  underneath,  it  is  conveyed  to  a  conical  condens- 
ing vessel  qonsiderabljr  elevated  above  the  cylinder,  where  it  is  con- 
densed by  means  of  a  jet  of  water  admitted  m>m  another  vessel  sitn- 
ated  immediately  above  the  condenser.  And  thus  a  vacuum  is  ob* 
tained  in  the  upper  part  of  the  cvlinder,  which  allows  the  atmospAieri- 
cal  pressure  o^  the  surface  of  the  ^ater  to  send  i^)  a  quanti^  suffi- 
cient to  elevate  the  float  to  the  top  of  the  cylinder,  when  the  steam 
is  again  admitted  to  force  down  the  float,  and  through  dmt  medium 
to  force  the  water,  now  occupying  the  cylinder,  to  ascend  a  delivery 
ppe  to  the  required  elevation.  The  supply  pipe  is  provided  with  a 
valve,  opening  upwards,  to  prevent  the  retium  of  the  water  into  the 
well,  or  reservoir,  from  which  it  has  been  raised;  and  the  delivery 
pipe  is  also  provided  with  a  Valve  opening  upwards,  to  prevent  the 
return  of  the  water  into  the  cylinder  when  the  vacuum  is  created. 

A  tumbler  hammer  is  introduced  for  the  purpose  ^f  opening  "tiie 
communication  between  the  steam  boiler  and  the  cylinder,  and  clos- 
ing the  communication  between  the  cylinder  and  condenser  when  the 
float  reaches  the  top  of  the  cylinder,  and  of  reversing  theBtop  cocks, 
•or  valves  of  these  communications  when  the  float  reaches  the  botU^m 
of  the  cylinder,  thus  rendedng  the  engine  self-acting  as  fiur  as^egards 
th^  opening  and  closing  of  the  steam  communications. 

[it. 


Patent  granted,  to  Benjamin  Aingworth,  Button  Majfer^for  an  m- 
provemeni  in  the  making  and  constructing  of  Buttons.  Dated  Au' 
gustSOy  183K  •      .    " 

This  patent,  is  for  a  minute  improvement  on  that  of  Mr.  Aston,  of 
Bromsgroy^.  It  is  not  that  we,  with  Sylvester  Daggerwood,  have  <'a 
soul  above  buttons,"  but  we  find  it  extremely  difficult  to  understand- 
the  etact  degree  of  improvement  to  which  the  patentee  lays  claim. 
We  had  no  idea  that  the  mystery  of  button  making  was  so  abstnise.  -It 
appears  from  the  evidence  of  Mr.  Aingworth  that  a  button  could  ne- 
ver be  made  at  all^,  if  it  had  its  own  way,  and  was  not  absolutely 
compelled  to  be  a  button.  Animals  are  tenacious  of  life,  but  buttons 
^how  a  yet  more  remarkable  tenacity  of  nonentity.  Would  the  reader 
believe  it?  Three  plans  are  appended  to  this  most  voluminous  pa- 
teat,  which  occupies  as  much  parchment  as  would  make  a  millioii  of 
buttons,  and  that  these  three  plans  represent  an  army  of  figures  and 
a  myriad  of  means  to  compel  the  reluctant  elements  of  a  button  to 
cohere  and  become  a  button !    Firsts  a  piece  of  cloth  of  a  peculiar 


Digitized  by 


Googk 


French  Ordinances  relating  to  Steam^Boata.        105 

texture,  is  cut  out  larger  than  the  size  of  the  intended  button;  then 
two  or  three,  or  more  pieces  of  thick  pa]:^er$  then  a  metal  plate;  then 
a  bevilled  steel  ring;  then  encore  du  papier;  and,  *<  conclude  wUh  the 
cloth,"  as  thej  saj  in  quadrille  dancing.  So  much  for  the  materials, 
in  which  there  is  little  new  but  the  paper.  These  are  divided  into 
two  portions;  the  former  cloth,  paper  and  steel,  are  put  into  a  barrel, 
or  rammer,  or  tube  fitted' into  a  bench,  or  frame,  or^ — may  we  name 
it?— 1-a  shop-board.  In  this  tube,  bj  means  of  a  plug,  the  materials 
are  pressed  together.  A  similar  barrel  receives  the  other  portions  of 
cloth,  steel,  and  paper,  which  are  in  like  manner  compressed.  The 
two  tubes  are  then  united,  and  the  whole  of  the  component  parts  of 
the  buttons  are  pressed  together  so  as  to  form  one.  1  he  edges  of  the 
cloth  and  paper  are  turned  round  the  bevillSed.  ring,  and  being  then 
removed  to  a  verjprettj  instrument  of  the  press  kind,  the  button  rer 
ceives  its  last  squeeze,  and  comes  out  completed. 

After  all  these  perilsy  the  button  is  supposed  to  be  superior  to  any 
button  that  has  suffered  less.  It  can  be  stitched  to  the  coat  without 
an  elastic  n^ck;  it  sits  more  closely,  and  itis  soft  edge  does  not  wear 
the  cloth  as  H  n\.etal  one  would  do,  (the  ring,  or  plate,  being  wholly 
covered  by  the  edges  of  the 'softer  materials,)  and  Mr.  Aingworth 
thinks  that  he  has  achieved  much  in  making  a  button  without  a  neck. 
We  have  no  doubt  that  the  improvement  is  great,  but  we  cannot  un- 
derstand it  The  more  kindsof  buttons  the  better;  the  more  ma- 
chines, the  better;  the  more  hands  emplo;jred,  the  better;  and  the 
mpre  patents  the  better,  say  we.  We  heartily  wish  that  better  times 
may  come  soon;  that  men  may  wear  more  buttons  to  their  coats,  and 
more  coats  to  their  buttons  than  the  present  times  will  afford. 

[Rep.  Pat.  Inv. 


f  RoTAL  Ordinanpes  ov  Franoe  relating  to  Steam-Boats. 

(Traiuhted  for  this  Journal.*) 
arcviarqfUtJune^  13S0,  to  the  Frtfeete  of  Departments  in  rebaion 

to  the  ihetrudions  appended  to  the  Ordinances  ofSnd  JJpril^  18£S, 

and  I5th  May,  1828. 

Sib,— You  have  received  the  circular  of  the  Ist^of  August,  1828, 
relating  to  steam-boats  and  to  the  boilers  of  the  steam  engines  used 
in  those  boats.t 

At  the  end  of  this  circular  will  be  fouiid  the  two  ordinances  of 
2nd  April,  1823,  (Bulletin  of  Laws,  No.  601,  p^  306,)  and  15th  of 
May,  1828,  (Bulletin  of  Laws,' No.  233,  p.  497.) 

You  have  doubtless  attended  to  the  formation  of  the  committees 
of  superintendence,  to  be  appointed  by  the  Prefects,  (according  to 

*  We  obsenne  that  the  tianslstions  of  former  ordinances  made  for  this  Journal 
have  been  transferred,  without  aeknowkdgnimt,  to  the  pages  of  the  Register  of 
Arts,  and  Journal  of  Patent  Inventions,  (London.) — Travs. 

t  See  the  translation  in  this  Journal  vol.  vii.  p.  272,  323, 399,  and  vol.  viii. 
p.  32.  ^ 

Vol.  X — ^No.  S.— August,  1832.  14 
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article  Ut  of  tt(e  ordmaiice  of  2ii4  April,  18d3t)  of  the  Departmeato 
ID  which  there  are  rivers,  or  which  are  upon  the  sea-board,  and  where 
steam-hoats  are  or  nay  be  establisheop  These  committeee  have 
very  frnportaot  duties  to  fulfil,  in  whijch  the  prosperity  of  commerce, 
as  well  as  human  life,  is  interested.  , 
The  ordinance  of  £nd  April,  1823,  has  left  to  the  authorities  the 
^    task  of  completing  the  details  of  the  system.  • 

I  hav'e  published  a  special  instruction,  in  order  to  facilitate  the 
execution  of  the  ordinances  concerning  steam  navigation;  and  to  esta- 
blish, as  far  as  is  possible,  uniformity  in  the  local  regulations  which 
it  is  the  dut^  of  the  prefects  to  draw  up.  It  has  been  prepared  after 
mature  consideration  by  the  committee  of  engineers  of  mines,  and 
of  civil  engineera,  (organized  in  18£3,)  which  have  charge  of  all 
questions  relating  to  the  steam  engine. 

Thi^  instruction  contains,  in  {uidition,  ezplanationa  respecting  the 
internal  police  of  steam-boats. 
■  You. will  find       copies  of  it  enclosed. 

The  instruction  contains  the  provisions  of  the  ordinances  and  di- 
rects the  mode  of  ezecutine  them. .  There  is  ai^  expresb.prohibitioQ 
against  proving  by  the  hydraulic  press,  (and  consequently  against 
stamping,)  any  boiler  terminated  by  plane  ends,  which  thus  diffiera 
.  in  form  from  the  proper  higli  pressure  boiler.*    These  boilers,  with 
plane  ends,  could  not  be  proved  withpat  being  put  out  of  shape;  they 
are  only  worked  at  very  low  pressures,  and  are  not  dangerous  when 
provided  with  safety  valves  loaded  directly,  with  fusible  plates,  and 
with  an  open  steam  gauge* 
The  instruction  is  divided  into  seven  paragraphs,  relating^ 
1st.  To  the  superintendence  and  management  of  the  enginor 
find.  To  the  feeding  of  the_boiler. 
3d.  To  the  safety  valves. 
4th.  To  the  fusible  nutallic  plates.  ^ 

5th.  To  the  gauge. 
6th.  To  the  management  of  the  fire. 
7th.  To  the  internal  police  qf  steam  boats. 
By  the  first  of  these  paragraphs,  it  is  made  esaential  to  the  permit 
of  navigation  that  there  be  placed  on  board  of  every  boat  intended 
for  the  convenience  of  passengers,  an  engineer  whose  sole  business  it 
shall  be  to  superintend  the  engine.    Great  good  is  expected  to  re- 
sult from  this  measure. 

At  the  end  of  this  instruction  is  placed  a  new  table  of  the  elastic 
force  of  steafti  correspondiq^  to  different  temperatures.  This  table 
is  the  result  of  the4aiM>urs  oTa  committee  of  the'  Roy^il  Academv  of 
Sciences;  their  perseverance,  courag^^  and  ability,  merits  the  hishest 
eulogies.  This  table,  (referred  to  in  the  circular  of  the  t9th  of  May, 
iSfio,)  is  to  take  the  place,  of  the  table  contained  in  the  instruction 
of  the  rth  of  the  same  month,  provisionally  reportedty  the  academy. 

*  This  is  a  most  singular  prejudice,  nnce  the  ends  can  be  ind^nitely 
strengthened  to  meet  the  stram  upon  tbem.  It  would  entirely  exclude  from 
use  the  American  high  preiwure  boiler* — Tiuss. 


Digitized  by  VjOOQIC 


French  Ordinances  retaiing  to  Steam-Boats.        107 

I  beg  ^OQ,  8ir«  to  paj  the  strictest  atf^iion  to  the  contents  of  the 
pjreeent  instruction,  and  to  enjoTn  the  most  attentive  observance  of 
its  previsions  on  the  various  local  authorities  charged  with  assisting 
you,  and  particulihrlj  on  the  committees  of  superinteDdence  in  your 
department. 

I  request  that  you  will  send  copies  of  it  to  each  member  of  the  com- 
mittee, to  the  engiiieers  of  mines,  to  the  government  civil  engineers, 
to  the  custom  house  officers,  mayors  an.d  adjuncts,  to  the  commis- 
saries of  police,  to  the  commissioned  and  non-commissioned  officers 
ctf  gendarmerie  of  the  cities  and  communes  situated  on  the  lines  of 
navigation,  as  well  as  to  the  proprietors  of  steam-boats. 

In  acknowledging  the  receipt  of  the  present,  you  will  oblige  me 
by  sendie^  the  names  of  the  mepbers  of  the  comnuttees  of  superin- 
tendence m  your  departments.  '  I  desire  further  that  yoa  will  report 
any  changes  which  may  take  place  in  them. 

I  nave  the  honour  to  be,  &c. 

(Signed,)        Cafelle, 

Minister  ofiPvbUc  Works. 


jfhsiructions  rdating  th  the  eoi^eutum  of  the  Royal  Ordinances  eoncem- 
ing  Steam-boats.  To  govern  in  preparing  RegvlgAions  for  the  De- 
partments. 

Steam-boat  navigation  is  regulated  by  the  royal  ordinances  of  the 
2nd  of  April  and  29th  of  October,  1823,  25th  of  May,  1828,  aod 
25th  of  March,  1830. 

By  the  first  of  these  it  is  ordered  that  in  the  departments  where 
there  are  rivers  or  coasts  upon  which  steam- boats  are,  or  may  be 
established,  committees  of  superintendence  appointed  by  the  Prefect 
must  satisfy  themselves  that  tne  engines  and  boats  have  due  strength. 

No  steam-boat  can  have  a  permit  of  navigation,  until  the  commit- 
tee charged  with  its  examination  has  proved  its  strength,  and  the 
good  condition  of  its  engine,  and  dntil  the  Prefect  has  notified  the 
proprietor  that  he  has  received  and  approves  the  report  of  the  comr 
mittee.  This  hotification  should  Always  be  accompanied  by  a  state- 
ment of  the  regulations  which  the  Prefect  may  see  fit  to  prescribe  to 
the  proprietor  of  the  boat  in  relation  to  the  general  concerns  of  navi- 
gation. Lastly,  formal  visits  of ,  inspection,  (and  others,)  must  be 
made  as  often  as  is  necessary  by  the  committees,  who  must  give,  in 
their  report  addressed  to  the  Prefect^  their  suggestions  as  to  the  mea- 
•sures  to  be  taken  in  case  the  condition  of  the  engine  shoulcf  require 
attedtion. 

The  regulations  of  the  second  ordinance,  that  of  the  29th  October^ 
1823,  chiefly  concern  high  pressure  engines.  A  system  df  precau- 
tions is  established,  which,  however,  is  well  known,  and  has  been 
applied  for  a  long  time  to  high  pressure  engines  used  in  navigation; 
excepting,  however,  so  mocn  of  the  regulations  as  relates  to  the 
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guard  walls  -and  to  the  space  around  the  boiler,  it  being  impoBsible 
that  such  arrangements  should  be  made  on  board  of  boats. 

The  third  ordinance,  that  of  the  25th  (f  Maj,  1828,  contains 
among  other  provisions  one  by  which  the  measures  of  safety  pre- 
scribed bj  articles  S,  3,  4,  ^5,  and  the  first  paragraph^of  article  7th 
of  the  ordinance  of  29th  October,  1823,  and  also  bv  the  ordinance 
of  rth  ot  Maj,  1828,  are  extended  to  the  boilers,  boiler  tubes,  cylin- 
ders, and  jackets  of  cylinders  of  low  pressure  steam  engines  used  in 
boats. 

The  fourth  ordinance,  that  of  25th  of  March,  1830,  concerns  steam- 
boa^  in  part,  since  it  relates  to  low  pressure  engines  in  general.  By 
thi3  it  i^  ordained  that  the  safety  Talves  of  low  pressure  engines  used 
in  navigation,  shall  be  loaded  directly,  and  that  every  e9gine  shall 
be  provided  with 'an  open  gauge,  the  length  of  which  is  to  be  deter- 
mined according  to  the  working  pressure  of  the  steam  in  the  boiler. 

It  will  not  be  diffibult  to  regulate  both  low  and  high  pressure  en- 
gines of  steam -boats  in  conformity  to  the  different  measures  of  safe- 
ty prescribed  by  the  ordinance  just  stated,  if  attention  be  paid  to  the 
instructions  of  IQth  of  May,  1824,  rth  May,  1825,  and  12th  July, 
1828,  (which  relate  to  high  pressure  engines  in  general,)  and  {o  the 
provisions  now  to  be  explained. 

The  stamps,  formerly  described,  to  be  used  for  marking  the  re- 
sults of  the'proof  of  a  boiler,  will  be  struck  off*  at  the  mint  at  Paris, 
and  inscribed'  with  the  words,  Ordinance  of  29th  of  October^  1823. 
It  has  not  been  considered  worth  while  to  sink  new  dies  for  the  or«- 
dinances  of  the  Tth  and  25th  of  May,  1828,  as  these  are  only  a  con- 
tinuation of  those  of  .29th  of  October,  1823.. 

The  degree  of  fusibility  necessary  to  be  ftiven  in  each  particular 
case  to  the  metallic  plates,  has  been  heretofore  calculated  by  means 
of  a  table  constructed  provisionally  and  published  by  the  gpvernment 
at  .the  end  of  the  instruction  of  the  7th  May,  1625.  Since  then  a  set 
of  experiments  has  been  made  by  the  Royal  Academy  of  Sciences  to 
determine,  with  precision,  the  elastic  force  of  steam  at  different  tem- 
peratures. The  result  of  these  labours  will  be  found  in  the  exact  and 
extensive  table  inserted  at  the  end  of  this  instruction,  and  hereafter 
to  be  used  instead  of  the  provisional  table. 

The  makers  and  proprietors  of  steam-boat  boilers  are  informed  that 
they  can  always  procure,  as  heretofore,  at  the  manufactory  of  Id. 
Coflardeau,  not  only  fusible  metallic  plates,  for  all  required  tem- 
peratures, but  also  fusible  metal  in  bars.  But  it  is  necessary  at  the 
same  time  to  state  to  them  that  it  is  difficult,  without  practice,.  tox>b- 
tain,  froih  the  metal  in  bars,  plk^es  which  shall  fuse  at  the  same  de- 
gree precisely  as  the  bar  itself;  it  will  be  much  safer  for  them  to* 
'  make  use  of  plates  which  have  been  cast  at  the  manufactory, as  these 
are  carefully  tested  after  being  made. 

The  fusible  plates  should  be  at  least  five-eighths  of  an  inch  thick,' 
and  should  be  covered  on  the  outside  with  a  cast  iron  grating  tcr 
prevent  them  from  swelling  out  when  the^  are  heated  near  to  tneir 
fusing  point.  But  in  usin^  these  gratings  it  is  necessary  to  increase 
the  diameters  fixed  by  article  5th  of  the  royal  ordinance  of  29th  Oc- 
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tober,  1823.  This  increase  of  size  should  be  such  as  to  make  the 
free  surface  of  the  tnore  fusible  plate  equal  to  the  surface  of  one 
of  the  safety  valves,  and  the  free  surface  of  the  less  fusible  plate 
Quadruple  that  of  the  surface  of  the  same  safetj  valye.  Manu- 
mcturers  and  owners  of  boilers  can  obtain  at  the  above  mentioned 
manufactory  gratings  prepared  for  plates  of  all  sizes,  and  so  arrang- 
ed that  they  can  easily  be  fixed  to  the  boiler  and  removed  from  it. 

The  use,  on  board  of  steam-boats,  orboilers,  and  boiler  tubes,  of 
cast  iron,  having  been  prohibited  by  the  ordinance  of  25th  of  May, 
1828,  the  boilers  and  boiler  tubes  of  wrought  iron,  or  sheet  coppeV, 
Msed  on  such  boats  must  be  proved,  (according  to  Ae  terms  of^  that 
ordinance  and  the  one  of  7th  of  May,  1828,)  under  a  pressure  triple 
of  their  ordinary  working  pressure. 

No  boiler  which  is  terminated  by  plane  ends,  and  therefore  differs 
entirely  in  its  form  and  arranj^ement  from  the  proper  high  pressure 
boiler,  shall  be  subjected  to  this  proof,  consequently  none  such  shall 
be  stamped. 

Boilers  with  plane  ends  could  not'be  subjected  to  the  prescribed 
proofs,  without  bein^  put  out  of  shape  by  them;  the  proof  by  the  hy- 
draulic press  is  in  thisdcase  so  much  the  less  necessary, as suchboil- 
erS  are  seldom  used  under  hish  pressures.  These  boilers  work  at  very 
loV  pressures,  rising  at  the  highest  to  an  atmosphere  and  a  half.*   ^ 

While  such  boilers  are  exempted  from  the. proof  by  the  hydraulic 
press,  their  use  is  absolutely  prohibited  for  pressures  exceeding  an 
atmosphere  and  a  half.  When  used  their  safety  valves  must  be 
baded  directly  with  a  weight  equivalent  at  most  to  half  an  atmo>- 
.  sphere,  that  is  to  say,  with  a  .weight  of  seven  and  a  haljF  pounds  for 
every  square  inch*  Further,  fusible  plates  corresponding  to  the  tem- 
perature of  steam  of  the  pressure  of  an  atmosphere  and  a  half  must 
be  adapted  to  the  upper  part  of  the  boiler;  the  first  of  these  plates, 
i.  e*  the  smaller,  should  fuse  at  2511^  Fah.^*  and  the  second,  the 
larger,  at  2691*^  Fah.t 

The  cylinders,  and  jackets,  of  engines  having  boilers  with  plane 
ends  are  by  no  means  exempted  from  the  proofs,  which,  in  this  case, 
must  be  applied  as  usual,  and  the  cylinders  and  jackets  shall  then 
be  stamped  an  atmosphere  and  a  half. 

^  If  it  be  necessary  to  adhere  strictly  to  all  the  prescribed  precau** 
tions  in  the  management  of  statiotiary  eneines,  even  more  attention 
should  be  given  to  those  of  steam-boats.  In  such  cases  recourse  can- 
>  not  be  had  to  walls,  &c.  to  ward  off*  the  effects  of  explosion,  and  when 
accident  occurs  the  lives  of  a  great  iiumber  of  piei'sons  are  necessa- 
rily jeoparded.  The  local  authorities  cannot,  therefore!,  Exercise  too 
mucn  activity  and  foresight  in  the  use  of  the  powers  which  have  been 
confided  to  them  in  respect  to  steam  navigation. 

Too  much  care  cannot  be  taken,  particularly  by  the  commiittee  of 
superintendence,  in  conducting  the  examination  which  must  precede 
every  permit  of  navi^tion.  In  their  report  they  must  give  an  exact 
account  of  the  state  in  which  they  have  found  the  principal  parts  of 
the  en^ne  of  every  boat.  They  ought  especially  to  satisfy  themselves 
•  122^  Ccnfgrsdc. '  j  132*^  Centigrade. 
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that  the  arraftnement  of  the  fire  cannot  give  me  tvran^  aeoidentSy 
that  the  play  of  the  pump  for  sftpplyin^  the  boiler  lasu  Ac^ently  greatf 
and  that  the  working  power  of  the  engine  is  Mfficient  to  overcome  all 
the  obstacles  of  the  projected  navigatioii. 

The  rojal  ordinance  of  2nd  of  April,  1823,  has  giiren  (o  the  local 
anthortties  of  each  department,  the  power  of  fitting  ap  the  details  of 
the  general  system  of  precaution.  The  awthoriciea  sholild  hasten 
to  use  the  power  entrusted  to  themj  maHy  prefects  have  already^done 
80  with  success.  As  it  ta  material,  howe^r,  that  there  should  be 
as  much  uniformity  as  possible  in  all  profiskms  of  this  nature,  we 
now  bring  into  vte^  the  principal  points  to  which  attention  shoKld  be 
paid  in  drawing  up  such  regulations/ 

[to  bb  cairviJUBB.] 


^On  WoEKiNO  Iron  and  Steel.    • 

The  thanks  of  the  Society  were  presented  to  C.  Yablbt^  Esq.  for  the 
'  following  paper. 

Tub  society  having  fayonrabiy  received  «the  descrbtion  of  my 
late  uncle's  method  oi  condensing  brass,  in  which  I  enaeavoured  to 
show  the  conditions  whkh  are  requisite  for  the  extreme  ^vA  xtmfotm 
condenaiUion  of  metal  previously  sound;  and  knowing  of  ht^w  much 
consequence  it  would  be  to  secure  the  soundness  of  anchors,  iron  tires, 
girders,  and  other  implements,  to  whkh  the  safety  of  human  life  and 
property  are  so  often  trusted,  I  am  encoutaged  to  pursue  the  subject^ 
an4  to  endeavour  to  show  the  means  by  which  iron  or  steel  may  be  ren- 
dered sound,  and  preserved  b6  while  working,  and  even  during  weld- 
ing.  But  OH  a  subject  supposed  to  be  so  well  known,  and  in  which 
I  must  repeat  much  that  is  known,  for  the  sake  of  connexion^  it  may 
be  well  to  justify  myself  by  showing,  in  the  fifst  place,  how  inade- 
quate the  ordinary  practice  is  tojireveiit  unsoundness. 

Iron.        '     •         "      .  ■'. 

.  The '  welding  of  numerous  layers  of  ^d  iron  together^  so  as  to 
fofm  one  bar,  is.  considered  to  render  it  much  tougher  and  more 
trustworthy  than  if  it  had  been  wrought  out  of  one  piece;  for  it  breaks 
joint  with,  and  equally  mixes  the  strong  and  weajiL  parts.  .  But  many, 
stop  here,  believing  they  have  done  all  they  can;  yet  every  welding 
may  be  discovered  which  proves  that  a  cotisiderable  degree  of  un- 
soundness acQompanies  this  process. 

If  we  notice  the  punip  handles  about  town  which  are  constantly 
exposed  to  the  weather,  some  are  found  where  the  continual  wear 
from  handling  exceeds  that  of  the  wei^ther:  these  acquire  nearly  the 
best  polish  that  soft  iron  is  capable  of.  But  there  are  many  in  which 
ttie  wear  from  handling  barely  iceeps  pace  with  the  decomposition  by 
weather;  in  these,  the  last  weldings  which. united  the  different  parts 

*  From  the  Transacfions  of  the  Society  for  the  encouragement  of  Arts,  Maaa- 
actures  and  Commerce. 


Digitized  by 


Googk 


.       On  ffbrking^-Jron  and  SieeL  HI 

together  to  form  the  handle  are  mpat  distinctly  marked,  and  the  Ta- 
rioua  layers  of  which  the  mass  has  probably  at  different  times  been 
formed  m,ay  be  seen,  very  much  resembliog  the  longitudinal  grain  of 
wood.  Here  is  sufficient  proof  of  th^  wantx)f  homogeneity;  and,  see- 
ing it  is  a  constant  attendant  on  welded  iron,  we  are  led  to  inquire 
what  causes  the  necessity  for  welding.  The  anawer  is,  firsts  the  ac- 
knowledgment that  iron  is  liable  to  invisible  unsoundnesses,  and 
that  by  welding,  they  |ir«  likely  to  be  distributed  amone  tfound  parts 
and  thereby  equalize  the  strength  of  the  mass;  secondly^  that  there 
is  a  cjprtain  thickness  beyond  whicli  the  most  j[;'bvernable  hammers 
fail  to  produce  the  full  effect  of  condensing  the  iron  all  through;  and 
this  thickness  being  far  short  of  that  required  for  anchors  apd  other 
implemebts  in  which  the  utmost  seuiidiiess  and  strength  are  wanted, 
gtich  can  only  be  made  up  by  welding.  Within  that  thickness  there 
is  no  direct  necessity  for  welding;  but  bejjrond  it  we  have  no  means 
of  rendering  the  whole  mass  sound.  This  necessity  of  sometimes 
having  recourse  to  welding,  renders  it  of  consequence  to  know  what  . 
there  is  in  the  process  of  welding  that  makes  the  laminae  visible. 

When  newly  reduced  iron  is  hammered  till  it  becomes  quite  mal- 
leable and  well  closed  or  united,  it  may  be  considered  homogeneoas 
and  .sound,  from  its  having  no  weldings  and  no  carbon,  this  latter  be- 
ing carried  off  by  the  oxygen  of  the  bar,  and  the  beating.  Whatever 
oxygen  the  surnice  imbibes*  in  after  heatings  is  beaten  off.  in  scales 
while  giving  the  required  shape  to  the  bar.  It  therefore  remains  aa 
sound  and  free  from  oxygen  as  before;  for  oxide  of  iron  is  not  only 
brittle^  but  incapable  of  uniting  by  welding  with  malleable  iron. 

But  when  two  such  masses  or  bars  are  heated  for  welding*  they 
become  again  coated  with  oxide;  and  then,  when  laid  one  upon  tKe 
other  ana  submitted  to  the  action  pf  the  hammer,  the  oxide  is  shut  in, 
and  union  of  the  bars  can  only  take  place  in  proportion  as/the  two 
plates  of  oxide  are  brokep  up  and  the  subjacent  malleable  particles 
are  brought  into  mutual  contact.    * 

From  this  intermixture  of  oxide  and  metal  arises  a  spongy  texture 
(more  easily  acted  on  by  the  air  than  the  pure  solid  metal,)  whkh  dis- 
tinguishes the  welding  from  the  rest  of  the  mass.  If,  therefore,  se- 
veral lay  era  of  good  iron  were  welded  together  and  beaten  very  much 
out  without  hammering  the  edges,  on  filing  these  squareaiid  cleaning 
the  four  sides,  a  little, weak  acid  would  soon  distinguish  the  edges 
of  .the  layers  from  their  flat  sides,  and  they  noright  probably  be  counted. 

But  in  ordinary  practice  iron  is  never  left  so^  it.  is  beaten  in  all 
directions^  to  give  or  keep  the  required  shape,  which  so  bends  and 
distorts  the  layers  that  they  afe  liable  to  be  found  in  all  directions; 
yet  the  lamellar  structure  remains,  however  much  broken,  and  when 
obtained  in  a  suitable  degree,  contributes  to  give  that' ornamental 
surface  called,  damask;  and  as  all  much  eloneated  iron,  such  asnfifls, 
wire,  &c.  show  a  fibrous  texture  when  acted  on  by  weak  acids,  this 
intermixture  of  oxide  majr  €;ause  variation  in  that  texture. 

Now  the  evils  which  arise  from  oxidizing  the  surface  idcrease  with 
the  sixe  of  the  weldings;  for  the  great  length  of  time  the  surface^  of 
large  masses  must  be  exposed  to  an  urgent  fire  to  obtain  the  welding 
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heat,  will  cause  so  deep  aif  oxidation  that  the  union  will  be  8o\Auch 
the  more  difficult  to  effect;  for  there  needs  a  proportionate  increase 
of  hammering  to  break  throagh  a  thicker  coat  of  oxide,  while  the 
difficulty  is  increased  of  transmitting  the  force  of  the  hammer  through 
larger  (passes  to  the  welding  surfaces;  so  that  the  union  is  liable  to 
be  as  much  less  perfect  as  the  mass  is  gi:eater.. 

Accordingly,  as  it  is  very  common  to  meet  with  anvils  whose  large 
beak,  and  sometimes  other  parts,  are  broken  -oflT  at  their  weldings, 
showing  how  yery  imperfect  the  union  was,  and  that  only  at  uie 
edges,  and  seldom  any  at  the  centre. 

And  as  an  acknowledgt[neht,  by  a  workman,  of  the  general  defi- 
ciency of  weldings,  the  society,  in  1820,  rewarded  Mr.  R.  King  for 
hi^  method  of  avoiding  them,  by  forging  the  anvil  top,  its  beak,  and 
opposite  overhanginff,  in  one  piece,  the  base  in  another,  and  then 
welding  the  one  on  Sie  other;  so  that  in  use  this  welding  is  the  least 
exposed  to  strain.  . 

Again:  We  fre({uently  meet  with  iron  wire  Oiat  will  strip  in  two 
like  splitting  a  twig,  and  sheet  iron  that  will  split  or  peel  up  m  parts; 
all  showing  either  the  inability  of  producing  complete  union  or  of 
knowing  when  it  is  effected. 

1  have  thus  far  traced  the  unsoundness  which  accompanies  weld- 
ing: next  I  shall  show  what  takes  place  when  the  weldings  are  quite 
sound;  and  shall  pursue  it,  if  possible,  {o  the  obliteration  of  every 
sign  of  previous  welding. 

J[f  we  recur  to  the  melted  carburet  of  iron,  which  is  puddled  or 
brought  to  a  pasty  state,  and  then  hammered  at  a  ereat  heat  till  it  has 
lost  all  its  carbon,  and  till  every  part  of  the  metal  has  united  in  one 
mass  and  become  malleable,  and  observe  what  takes  pla(!e  during 
the  process,  we. shall  obtain  a  tolerably  good  hint  for  welding.  The 
iron  is  still  considerably  divided  by  an  excess  oT  carbon,  and  proba- 
bly by  other  impurities  not  easy  to  be  defined.  These  are  fast  oozing 
out,  and  the  carbon  is  burning  at  the  surface,  while  the  hammer  is 
continually  bringing  portions  of  the  iiron  into  closer  contact,  so  that 
they  unite;  and  the  pure  metal  being  much  stron^rand  tourer  than 
the  crude,  it  will  keep  together  and  combine  with  every  particle  of 
sound  xHeitl  with  which  it  comesin  contact  while  the  crudities  are 
exuding;  and  this  goes  on,  to  the  improvement  of  the  quality,  so  long 
as  any  carbon  remains;  for,  during  that. time,  perfect  welding  must 
go  on,  because  the  carbon  takes  the  oxygen  and  leaves  the  surfaces 
pure  or  clean  for  union.  Thus  the  iron  becomes  one  solid  mass  free 
from  oxygen;  for  oxygen  and  carbon  mutually  take  each  other  away 
in  the  fotm  of  gas,  and  leave  the  iroti  pure.  Now,  if  ever  so  ibuch 
hammered  after  this,  the  iron  may  proceed  to  perfect  soundness  and 
homogeneity;  but  it  will  be  at  the  expense  of  the  surface,  which  is  de- 
tached in  scales  as  it  passes  to  the  state  of  oxide,  in  which  state,  as 
I  have  before  observed,  it  is  incapable  of  uniting  with  metallic  iron. 

The  conversion,  however,  of  crude  into  malleable  iron  is  never  per- 
feet  till  the  mass  is  so  reduced  in  thickness  that  the  welding  force 
of  the  hammer  is  felt  all  through;  and  then  if  all  the  oxygen  is  re- 
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moved  from  within,  it  may  be  obtained  quite  free  from  flaws  (at  least 
all  but  minute  ones,)  and  is  fit  for  use. 

Having  thus  established  some  thickness  up  to  which,  with  given 
tools,  new  iron  may  be  obtained  sound,  we  begin  to  increase  that 
size  by  welding;  and  here  begins  a  new  and  very  difterent  cause  for 
unsoundness,  which  will  require  our  farther  notice. 

Various  means  have  been  resorted  to  in  order  to  protect  the  sur- 
faces of  iron  from  oxidation  while  in  the  fire,  such  as  sand,  glass, 
salt,  or  anything  that  will  bear  the  fire;  but  these  require  to  be 
scraped  off  before  the  bars  are  put  together  for  union.  Now,  any 
portion  of  such  matter  that  is  not  removed  is  itself  a  cause  of  un- 
soundness, and  when  perfectly  removed,  a  thin  coat  of  oxide  forms 
on  the  clean  surfaces  and  is  shut  in. 

In  order  to  obviate  this  latter  evil,  the  iron  should  be  coated  with 
carbon,  as  though  it  was  to  be  case-hardened,  by  immersing  or  laying 
it  on  a  bed  of  carbonaceous  matter,  kept  very  hot  till  it  has  imbibed 
enough  to  engage  all  the  oxygen  that  would  otherwise  attack  it  dur- 
ing welding:  moreover,  this  carbon  blazing  out  at  the  surfaces,  helps 
to  keep  up  the  heat  till  they  completely  meet  together.  The  surfaces 
ought  also  to  be  slightly  convex,  that  welding  may  begin  at  the  mid- 
dle (that  part  being  liable  to  receive  less  impression  from  the  ham- 
mer,) and  proceed  gradually  to  the  edges:  thus  the  blisters  that  are 
liable  to  be  produced  from  the  union  of  oxygen  and  carbon  are  more 
likely  to  be  beaten  out.  And  more  particularly  as  the  masses  singly 
were  as  thick  as  the  hammer  can  govern,  and  now  being  doubled,  its 
effect  is  lessened  at  the  welding  surfaces,  therefore  more  care  is  re- 
quired in  the  mode  of  bringing  them  together;  for  unless  each  part 
is  kneaded  together  enough  to  adhere  before  the  heat  lowers,  some 
parts  will  only  be  beaten  close  without  union;  and  all  after  heatings 
affect  the  outside  more  than  the  joint  Also,  if  any  air  is  shut  in, 
this  likewise  retards  the  union^but  a  convex  surface  gives  the  best 
opportunity  for  it  to  escape. 

Next,  supposing  the  iron  protected  as  usual,  if,  at  the  moment  the 
substance  used  for  this  purpose  is  well  scraped  off,  the  surface  is 
sprinkled  with  good  cast  iron,  or  still  better  with  cast  steel  filings,  this 
addition  will  introduce  carbon  enough  to  engage  the  oxygen,  and  a 
sound  welding  may  be  expected.  Here  the  operation  is  similar  to 
the  original  reduction  of  the  iron  to  the  malleable  state;  for  perfectly 
clean  iron  unites  very  readily  if  brought  into  close  contact  at  a  suita- 
ble heat 

This  process  for  uniting  iron  which  otherwise  was  too  thin  for  weld- 
ing has  lately  become  public,  and  by  some  has  been  <;alled  soldering^ 
voder  the  notion  that  tne  cast  iron  melted  between  the  surfaces. 

Iron  is  too  thin  for  welding*if  it  cannot  retain  the  heat  long  enough 
under  the  hammer  (or  when  the  remaining  good  metal  is  not  enough 
to  squeeze  through,  or  mix  up  with  the  oxide)  to  unite,  without  be- 
ing smashed  to  pieces  by  the  hammer;  or  if  so  much  flies  off  in  scales 
that  the  remainaer  becomes  useless.  But  by  the  introduction  of  high- 
ly carburetted  iron,  the  oxygen  is  consumed  and  the  heat  thereby 
retained  a  little  longer;  and  the  metal  becoming  all  good,  or  restor- 
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edy  there  is  rather  an  addition  than  a  diminution  of  weldable  sab- 
stance;  and  a  much  less  use  of  the  hammer  will  bring  the  whole  Into 
union. 

N0W9  seeing  bj  this  means  much  thinner  iron  is  united  than  for* 
merlyi  it  is  desirable'  to  apply  the  same  process  as  completely  to  large 
work.  For  though  the  mechanical  obstacles  appear  so  opposite,  the 
opposing  agent,  (oxygen,)  is  the  same,  and  is  nearly  in  proportion  to 
the  masses. 

Small  work,  being  quickly  brought  to  the  heat,  is  less  burnt  than 
large  masses;  for  these,  requiring  much  time  to  arrive  at  the  neces- 
sary heat,  receive  a  deeper  coat  of  oxide.  Small  work,  however,  is 
more  disfigured  in  proportion,  by  the  beating  requisite  to  cause  unionf 
whilst  in  large  work  the  quantity  of  metal  between  the  hammer  and 
joint  resists  the  operation. 

In  one  case  the  work  is  worth  nothing  unless  the  iron  is  preserved; 
in  the  other  the  joint  is.  not  sound  unless  oxygen  is  excluded,  because 
it  can  never  get  so  much  brisk  kneading  together  as  to  overrule  the 
enclosed  layer  of  oxide,  and  force  union. 

A  third  method  I  would  propnose  for  very  large  work,  is  to  protect 
the  surfaces  in  the  most  convenient  manner  while  comine  to  the  heat ; 
then  carefully  cleaning  them  and  laying  a  thin  sheet  of  clean  hot  steel 
that  has  been  highly  carbonized  between  them:  this  would  secure  < 
very  sound  and  equable  layer  of  metal  all  through  the  joint,  the  car* 
bon  of  which,  if  more  than  enough  to  reduce  the  oxide,  would  still  not 
impair  the  soundness  of  the  metal,  and  consequently  do  no  harm  to 
the  joint. 

It  by  some  of  these  means,  either  of  excluding  oxygen  or  removins 
it  in  the  process,  we  are  enabled  to  effect  a  sound  onion,  we  may  add 
layer  upon  layer  of  sound  metal,  till  we  have  obtained  the  largest  re- 
quired mass.  Yet  this  may,  |>erhaps,  be  only  apparently  sound ;  for 
here  another  evil  is  liable  to  be  introduced,  which  before  was  stated 
to  need  our  attention;  and  if  this  is  allowed  to  enter,  it  will  increase 
with  every  additional  la^er. 

In  order  to  explain  this,  let  the  layers  be  supposed  to  be  added  in 
succession,  all  on  one  side  of  the  first,  bearing  in  mind  that  we  are 
using  the  thickest  layers  which  our  hammer  can  govern. 

When  two  are  welded  together,  the  upper  one  is  stretched  most  by 
the  hammer;  it  is  therefore  pulling  the  under  one  with  it,  which,  if 
it  cannot  do,  it  will  divide  the  exertion  by  curving  a  little  to  it.  Now 
here  at  once  the  mass  is  in  an  unnatural  state  of  tension,  the  under 

Kiece  being  stretched  like  a  cord,- while  by  its  force  it  is  striving  to 
end  the  upper  one  like  a  bow.  Now,  a  third  layer  added  on  this, 
will,  in  like  manner,  be  stretched  more  than  the  under  ones;  and 
while  endeavouring  to  stretch  the  second  one  like  a  cord,  it  becomes 
the  antagonist  of  the  first,  and  would  overcome  its  power  to  bend  the 
second;  but  as  its  relation  to  the  second  is  precisely  what  the  second 
is  to  the  first,  a  strong  tendency  to  a  curve  is  still  the  result.  Now, 
on  proceeding  to  add  the  fourth,  fifth,  sixth,  &c.  layers,  we  are  con- 
tinually increasing  the  stretching  force  on  one  side.  Therefore  these 
additional  layers  must  either  all  bend,  or  the  under  one  be  so  atretch- 
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ed  as  to  break  or  become  unsoand;  for  the  farther  the  bottom  layera 
are  removed  from  the  hammer,  the  more  do  thej  act  merely  like  an 
anvil,  suflTering;  less  and  less  alteration  from  the  hammer. 

Now,,  if  instead  of  adding  only  on  one  side,  we  added  as  many 
layers  on  the  three  other  sides. (leaving  the  first  as  a  central  nucleus) 
while  hammering  the  outside  layers,  they  would  all  be  enlarged;  the 
inner  ones  serving  little  more  than  the  office  of  an  anvil,  are,  there- 
fore, stretched  till  they  break. 

This  kind  of  mischief  begins  with  the  first  welding,  and  increases 
with  every  layer,  and  is  greatly  increased  by  the  quantity  of  ham- 
Biering  required  completely  to  form  and  finish  the  work.  For  the 
BKore  the  outside  is  extended  by  the  hammer,  the  more  the  inner  part 
is  stretched),  and  as  this  will  bear  but  little  of  extension  without 
parting,  the  mass  must  become  unsound.  Agreeably  with  this,  it 
has  long  ago  been  observed,  that  large  masses  hammered  beyond  a 
certain  degree  lessen  in  specific  gravity  instead  of  increasing,  and 
therefore  it  was  supposed  that  a  large  ball  might  be  hammered  till  it 
became  hollow.  Now,  whether  the  layers  be  added  in  succession,  or 
are  all  heated  by  welding  together  at  once,  the  effect  will  scarcely 
be  altered,  for  it  will  require  as  much  hammering  fully  to  effect  all 
their  unions,  and  there  will  be  the  same  gradation  of  the  hammer's 
effect;  for  the  outside  will  be  drawn  out  in  length  more  than  the  in- 
ner. This  is  shown  by  trying  to  lengthen  a  cylinder  by  a  hammer 
rather  too  small;  for  then  the  centre  not  lengthening  equally  with 
the  part  directly  acted  on  by  the  hammer,  the  ends  will  become  hol- 
low, and  the  force  of  the  extended  outside  will  stretch  the  middle 
parts  to  unsoundness.  The  use  of  enormously  large  hammers  will 
carry  us  farther  in  size  before  central  unsoundness  takes  place,  but 
then  the  surface  is  the  more  furiously  smashed  about. 

It  remains  to  offer  means  of  preventing  or  diminishing  this  central 
unsoundness;  for  though  in  large  work  the  tools  would  be  expensive, 
yet  where  the  repetitions  are  frequent,  that  is  of  less  consequence; 
and  if  one  ship  was  saved  by  the  greater  strength  of  its  anchor,  it 
would  surely  be  an  offset  against  the  most  expensive  tools. 

The  bars,  which  are  to  be  vnited  into  one  great  shaft  or  stem, 
should  be  all  of  one  length  and  of  the  full  width;  then  an  anvil  or 
bed  of  iron  should  be  provided,  so  large  as  to  contain  a  recess  of  the 
aame  dimensions  as  the  intended  shaft.  Through  the  bottom  at  each 
end,  and  flush  with  it,  iron  posts  might  stand  so  that  they  could  be 
raised  by  levers  at  their  bottom  when  the  work  required  to  be  lifted 
out.  Now,  prepare  two  of  the  layers  for  welding,  and  put  them  into 
the  recess,  and  have  a  stamper  or  welding  hammer  square  ended,  as 
wide  as  the  recess,  and  let  it  drop  from  a  carriage  travelling  parallel 
with  the  recess;  in  this  case  there  is  no  room  for  extension  either  in 
length  or  width,  the  metal  can  only  close,  and  as  there  is  no  lateral 
spreading  to  make  way  for  the  hammer,  its  force  will  be  directed 
more  effectually  downwards;  but  as  its  face  would  be  too  broad  for 
its  best  effect,  two  men,  with  a  frame  like  a  hand  barrow,  might  car- 
ry a  short  cylindrical  hammer-like  punch  under  the  stamper,  and 
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distribate  the  blows  eqaallj  all  over.  Where  this  cannot  be  done, 
placing  the  hammer  over  an  anvil,  with  two  heavy  cheeks  adjustable 
to  the  required  width,  would  prevent  lateral  spreading  and  lessen 
the  evil,  though  it  could  not  prevent  the  longitudinal  stretching.  But 
by  whatever  means  the  workmen  can  prevent  all  extension  under  the 
hammer,  soundness  will  be  preserved.  The  above  process  being  per- 
formed on  two  layers,  then  bring  the  mass  thus  produced  to  a  weld- 
ing heat,  and  add  a  third  layer,  and  so  on  in  succession. 

If  a  ball  of  clay  or  putty  is  rolled  into  a  cylinder,  it  will  show  hol- 
low ends,  proving  the  outside  to  have  extended  most;  and  the  centre 
being  cracked  by  the  stretching,  at  last  breaks  the  cylinder  all 
through,  and  it  falls  to  pieces  with  cracks  sharper  than  the  softness 
would  lead  us  to  expect.  I  have  seen  brass  wire  full  of  cracks  at 
which  it  would  break,  occasioned  either  by  very  hard  drawing  or 
brittleness  of  the  metal,  and  these  breaks  were  convex,  fitting  into 
concaves,  showing  that  the  centre  had  travelled  faster  through  the 
hole  than  the  outside;  for  the  convex  was  towards  the  hole  before  it 
had  passed,  and  from  it  when  passed,  and  the  last  end  of  wire  is  fre- 
quently hollow. 

Now,  seeing  large  masses  are  so  liable  to  acquire  internal  un- 
soundness, and  the  weldings  also  difficult  to  obtain  sound,  I  would, 
in  constructing  anchors,  totally  avoid  all  weldings  across  the  pull  to 
which  they  are  subjected  when  in  use. 

I  would  therefore  take  new  iron  that  has  only  l>een  reduced  to  the 
malleable  state,  in  pieces  lon^  enough  to  forge  into  the  complete 
form  of  the  intended  anchor,  without  flukes,  and  thin  enough  to  be 
quite  manageable  under  the  hammer.  Having  provided  a  quantity 
of  these,  I  would  weld  together  (as  previously  mentioned)  by  carbu- 
ret of  iron  sprinkled  between  them,  a  sufficient  number  to  give  the 
required  thickness,  with  some  contrivance  to  prevent  all  extension, 
but  should  prefer  a  recess  capable  of  receiving  the  whole  anchor. 
This  would  produce  sauare  limbs,  and  I  should  prefer  chiselling  off 
the  corners  to  hammering  them  in;  for  if  they  were  hammered  in,  it 
would  put  some  parts  in  a  state  of  greater  tension  than  others,  and 
destroy  that  equal  ease  throughout,  which  is  so  very  essential  tn  an 
anchor,  where  every  part  should  contribute  equally  to  bear  the  strain; 
for  those  parts  that  are  left  in  a  state  of  tension  chiefly  bear  the  pull, 
and  must  give  way  before  the  others  can  come  to  their  full  tension; 
therefore  the  anchor  breaks.  Perfect  soundness  of  the  iron,  an  ar- 
rangement of  the  weldings  so  as  to  be  in  a  line  with  the  pull  and  ease 
of  all  the  parts,  or  an  equality  of  their  state  and  freedom  from  ten- 
sion, are  the  three  most  essential  requisites  in  an  anchor,  after  its 
form  has  been  determined. 

From  these  considerations,  I  think  it  will  appear  that  many  anchors 
are  rendered  unsound  by  the  hammering,  ana  that  the  metal  is  liable 
to  be  put  into  such  an  unequal  state  of  tension,  that  one  part  at  a 
time  only  bears  the  strain;  so  that  with  the  weight  of  a  large  anchor 
we  have  only  the  strength  of  a  small  one;  and  when  this  is  the  case, 
can  we  wonder  at  their  breaking? 
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There  remains  yet  another  view  in  which  the  use  of  large  imple« 
ments  should  be  considered;  namely,  at  what  thickness  can  any 
given  material  be  used  with  the  best  advantage.  This  leads  to  the 
inquiry,  whether  there  are  any  limits  in  this  respect  as  to  thickness 
and  length;  and  if  so,  what  is  their  nature,  and  do  any  implements* 
exceed  those  limits. 

Now,  an  anchor  is  the  largest  hook  in  use,  and  is  exposed  to  rough- 
er, or  more  violent  usage  than  any  other,  and  that  even  in  propor- 
tion to  its  greater  size,  on  which  account  it  ought  to  possess  every 
good  quality  of  metal.  But  I  fear  this  inquiry  will  show  that  the 
largest  anchors  do  exceed  the  limits  of  some  of  the  most  important 
qualities. 

To  seek  for  these  limits,  we  must  look  at  matter  much  reduced  in 
size,  and  compare  it  with  the  largest  masses,  and  we  shall  fin  da 
greater  contrast  than  in  size. 

Small  pieces  fall  from  any  height  without  breaking,  the  blow  they 
give  or  receive  not  being  equal  to  the  force  of  cohesion  between  their 
particles.  Now,  on  increasing  their  size,  the  sectional  surface  to 
be  broken  increases  as  the  square,  while  the  weight  increases  as  the 
cube,  therefore  large  bodies  break  from  falling. 

If  we  sufficiently  reduce  the  thickness  of  very  brittle  materials, 
such  as  glass,  they  are  found  to  be  flexible:  glass  may  be  drawn  out 
80  thin  or  fine  as  to  bear  twistine  together  and  forming  thread,  and 
it  bears  throwing  about;  while  the  same  substance  in  rods  two  or 
three  inches  thick,  will  break  rather  than  bear  bending  enough  to.be 
discovered  by  the  nicest  measurement 

If  we  could  have  wire  so  small  as  to  consist  of  one  line  of  parti- 
cles, it  would  lose  all  character  of  stiffness,  and  bear  unlimited 
bending  (such  an  imaginary  wire  may  be  imitated  bv  a  line  of  small 
magnets  between  two  lai^e  ones;)  and  if  it  consisted  of  three  or  four 
lines  of  particles,  no  bending  could  remove  them  out  of  the  sphere 
of  their  mutual  attraction;  such  a  wire,  therefore,  would  never  break. 
Now,  the  smallest  soft  iron  wire  bears  so  much  bending  about,  that 
it  appears,  in  this  respect,  more  like  lead  than  iron  of  large  dimen- 
sions. 

This  flexibility  continues  so  far,  that  soft  iron  wire,  about  one- 
eighth  of  an  inch  thick,  may  be  bent  double, 
while  cold,  without  fracture.  Here  the  outer    Fig.  1.         Iig,  2. 
portion  a  6,  fig.  1,  about  two  thicknesses 
long,  is  bent  and  stretched  into  the  curve  a 
b,  fig.  2,  about  double  the  former  length;  the^  |fl  b 

fulcrum  round  which  it  begins  to  bend  is  H      /^SSSSS 
probably  one-third  within,  but  it  must  ulti-    iP 
mately  remove  to  the  outside,  as  will  be  seen^  | J 
by  the  figure. 

We  may  observe  that  a  considerable  angle 
is  made  before  there  is  much  stretching:  this 
is  of  the  greatest  consequence,  as  it  immediately  engages  a  longer 
portion  of  the  metal  to  stretch  and  contribute  to  the  bending;  for 
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where  there  is  any  canratare  the  metal  is  stretched:  this  will  be  un- 
derstood by  bending  wire  into  a  spiral  round  a  Tery  small  aiis,  when 
it  will  have  a  constant  succession  of  bending  parts,  and  the  whole 
outside  will  be  stretched.  Now,  after  the  angle  is  made,  the  outer 
side,  while  bendine  and  stretching,  is  forcibly  pulled  closer  towards 
the  fulcrum,  therefore,  the  change  of  place  of  the  particles  is  not  so 
great  as  it  appears;  and  the  reason  the  wire  seems  not  to  have  lost 
an?  thickness  at  the  bend,  is  owine  to  the  bulging  out  of  the  inner 
side,  nearly  making  up  for  what  is  lost  on  the  other;  the  inner  por- 
tion is  so  hardened  by  the  pinch,  that  there  is  a  little  lateral  sliding 
round  it  while  making  the  bend. 

Now,  supposing  we  have  begun  with  the  thickest  wire  that  will 
bend  double,  let  us  take  some  of  twice  that  thickness,  the  sections  of 
the  bending  portion  will  contain  four  times  the  surface,  but  the  quan- 
tity of  metal  engaged  in  bending  is  eight  times  as  much;  therefore 
the  amount  of  its  cohesion  is  now  doubled;  and  in  consequence  this 
wire  cannot  be  bent  so  much  as  the  other  without  breaking. 

Next  take  a  rod  of  ten  times  the  diameter  of  the  wire;  its  sectional 
surface,  the  cohesion  of  which  resists  breaking,  will  have  increased  a 
hundred  times,  while  the  quantity  of  metal  to  be  bent  is  increased  a 
thousand  times;  this  is  ten  times  as  much  in  proportion  to  the  cohe- 
sion, and  the  lateral  change  of  place  among  the  particles  requires 
also  to  be  ten  tiroes  as  much:  but  we  supposed  the  first  wire  to  be 
the  thickest  that  would  bend  double,  consequently  there  was  all  the 
change  of  place  amon^  the  particles  that  the  metal  could  bear;  but  in 
this  latter  case,  ten  times  the  former  amount  of  change  of  place  be- 
ing required,  with  ten  times  the  proportional  quantity  of  metal  to 
tiie  cohesion,  the  rod  must  rather  break  than  bend. 

Steel  or  iron  wire  one-twentieth  of  an  inch  thick  and  a  foot  long, 
will  bear  throwing  about  anyhow,  ami  suffer  little  from  bending;  bat 
if,  with  the  same  proportions,  the  thickness  be  one  foot,  the  length  will 
be  240  feet,  and  its  weight  somewhere  about  80,Q00  lbs.:  this,  it  is 
evident,  could  not  bear  filling  from  a  height  proportionally  great,  or 
even  being  lifted  from  one  end  like  the  smaller. 

Thus  the  power  of  bending  decreases  as  the  thickness  increases; 
therefore,  in  very  large  masses  it  is  almost  nothine;  and  this  same 
reasoning  applies  equally  to  the  springing  power  oflarge  masses. 

Now,  seeing  that  brittle  bodies  become  flexible  by  reducing  their 
thickness  extremely,  so  the  most  flexible  bodies  become,  as  it  were, 
brittle  by  greatly  increasing  their  thickness:  therefore,  I  think  we 
may  come  to  this  conclusion,  that  there  is  a  given  thickness  at  which 
metal  loses  all  power  of  springing  or  bending,  and  therefore  a  blow 
powerful  enough  to  require  its  yielding  will  be  sure  to  break  it,  be- 
cause it  cannot  yield  in  any  other  way. 

We  may  notice  that  after  a  certain  quantity  of  bending,  the  iron 
becomes  so  unequally  stretched,  that  some  parts  are  rendered  weaker 
than  the  rest;  these  cannot  bear  the  same  exertion,  and  so  must  give 


'& 


hen  a  bar  receives  a  blow,  or  takes  one  by  falling  from  a  great 
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heightyit  mast  either  spring, 
bend  or  break,  at  the  part 
ff truck,  because  the  section 
there  is  the  shortest,  as  at  a, 
fig.  S.  Supposing  A  the  ful- 
crum or  blow,  the  sections 
b  c  and  d  rapidly  increase  in 
length,  and  therefore   soon  a 

limit  the  portion  whose  strength  has  to  resist  or  oppose  the  momen- 
tum or  weight  of  the  two  ends,  and  when  it  bends,  the  section  a  is 
most  stretched,  h  cand  d  successively  less  as  they  are  longer;  there- 
fore a  is  the  only  part  stretched  to  the  utmost^  but  when  a  curve  is 
made  by  a  little  bending,  then  there  is  just  so  much  added  that  can 
stretch  like  a,  or  at  least  like  b. 

It  may,  perhaps,  be  allowed  here  to  give  another  view  of  what 
takes  place  while  bending.  We  will  suppose  a  bundle  of  square  rods 
A  A,  fig.  4,  perfectly  fixed  together  at  their  ends,  so  that  they  cannot 
slidei  to  be  forcibly  bent  as  to  b  b.     In  this  case  the  rod  marked  o, 

Fig.  4. 


or  one  near  that  place,  would  simply  bend;  No.  1  below  it  would 
thicken  and  shorten,  while  the  bottom-one  2  would  bulge  out,  making 
three  bends  like  the  letter  M;  then  Nos.  1, 2,  3,  and  4,  above,  would 
all  have  to  stretch  as  well  as  bend,  and  while  their  middle  was 
stretchine  there  would  be  a  little  sliding  round  the  fulcrum  or  the 
two  shoulders  formed  in  the  lower  bars,  the  upper  bar  stretching 
most,  and  the  middle  part  o  in  all  four  of  them  stretching  more  than 
the  adjoining  parts,  as  is  shown  by  the  sections  in  fig.  3.  Now,  if 
instead  of  the  rods  being  so  small  as  to  bear  bending,  we  suppose 
each  rod  to  be  the  thickest  that  will  bear  to  be  bent  so  much,  it  is 
evident  they  will  not  bear  the  additional  quantity  of  stretching  and 
sliding  requisite  to  allow  of  their  taking  the  form  b,  b,  for  the  parts 
a  a  would  have  to  descend  to  b  h;  a  portion  d  d^  tA  wide  as  the  ful- 
crum is  thick,  is  pulled  straight  just  before  rending,  and  in  all  cases 
of  bending  that  straightness  is  a  signal  to  go  no  further,  for  the  bar 
will  break. 
Now,  seeing  the  power  of  bending  or  springing  decreases  as  the 
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thickDess  increases,  and  that  the  weight  (the  momentum  of  which 
endeavours  to  break  any  body  which  falls  suddenly  on  a  hard  re- 
sistance,) increases  as  the  cube  while  the  strength  increases  onlj  as 
the  square,  I  think  it  will  follow  that  anchors  ought  to  increase  more 
in  thickness  than  in  size,  in  order  to  make  up  for  their  loss  of  flexi- 
bility, and  enable  them  to  fall  without  breaking. 

This  leads  us  to  inc|uire  whether  anchors  are  formed  so  as  to  an- 
swer equally  well  their  three  principal  sfSrvices:  the  first,  to  be  sure 
of  taking  hold;  the  second,  to  bear  the  great  strain  and  jerking  to 
which  they  are  subjected  while  in  use;  and  the  third,  to  bear  falling; 
and  sometimes  a  fourth,  the  capability  of  being  withdrawn  from  a  good 
hold. 

"With  respect  to  the  first,  the  flukes  are  probably  as  broad  as  the 
strength  of  the  anchor  will  bear;  for  if  they  were  broader,  they  some- 
times would  be  liable  to  be  twiated  off  when  the  ship  swung  round 
with  the  tide;  and  the  form  of  the  hook  is  evidently  good  for  taking 
bold,  and  runnine  that  hold  up  to  the  shank;  but  as  the  fluke  is  the 
chief  resistance,  the  arm  should  begin  to  curve  from  the  fluke  gradu- 
ally into  the  shank:  but  the  wooden  stock  which  obliges  the  anchor 
to  take  hold,  offers  as  much  surface  to  the  ground  as  the  fluke  does; 
this  added  to  the  rising  angle  of  the  pull,  prevents  the  whole  anchor 
from  diving  through  soft  ground  to  a  harder  bottom  in  which  it  can 
hold.  The  power  of  diving  mi^ht  be  given  by  using  iron  stocks, 
made  to  turn  in  the  anchor,  with  the  arms,  ng.  5,  flattened,  and 
round  disks  at  their  ends  turned  inwards  enough  to  make  the  flatten- 
ed arms  present  their  edge  to  the  sand  or  mud  in  such  an  angle  as 
to  be  able  to  dive.  Again,  it  is  not  well  to  drop  an  anchor  with  any 
additional  weight,  as  that  would  tend  greatly  to  break  it;  but  if  a 
stop  were  put  on  all  cables  three  or  four  fathoms  from  the  anchor, 
and  a  weight  like  a  collar  allowed  to  run  down  the  cable  to  this  stop 
whenever  the  anchor  was  found  to  drag,  it  would  cause  such  an  an- 
gle in  the  cable  as  to  make  the  portion  between  it  and  the  anchor  lie 
on  the  ground  and  pull  horizontally:  this  weight  would  also  act  like 
a  spring,  for  when  the  ship  tugged  at  the  cable,  endeavouring  to 
straighten  it,  it  would  have  to  raise  the  weight  before  the  anchor 
could  feel  the  tug,  and  then  it  would  never  be  so  sudden  or  so  much 
upwards  as  without  a  weight. 

Fig.  5. 
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With  respect  to  the  second  conditioD,  the  action  of  a  hook  is  the 
severest  strain  that  metal  can  be  put  to;  therefore,  no^hibg  but  the 
most  careful  gradation  of  form,  regularly  increasing  the  strength  from 
the  stock  to  the  bow  and  from  the  fluke  to  the  shank,  and  curving 
the  shank  better  into  the  bow  or  arms  with  reallj  sound  metal,  can 
distribute  the  strain  equallj. 

Thirdly,  the^  bearing  a  fall:  an  anchor  is  so  formed  that  it  cannot 
drop  on  a  hard  bottom  without  strain  somewhere;  and  as  we  can  only 
meet  this  bj  increasing  the  thickness  more  than  the  size,  and  as  with 
this  thickenina;  it  will  be  gradually  losing  the  form  of  an  anchor  and 
approaching  Uiat  of  a  block,  it  becomes  a  query  whether,  for  the 
largest  anchors.  Parks'  mooring  block  (which  was  rewarded  by  the 
society  in  1818,  vol,  36,)  is  not  the  best,  weight  for  weight,  because 
it  will  dive  till  it  finds  hold,  and  a  stopper  may  be  put  on  the  cable 
to  prevent  it  from  diving  too  deep  to  be  easily  withdrawn. 

There  are  two  somewhat  similar  operations  by  which  metal  is  fit- 
ted for  our  use,  that  deserve  our  consideration,  because  in  one  it 
evidently  loses  strength  laterally,  although  it  gains  it  longitudinally. 
These  are  wire  drawing  and  rolling  out  into  plates:  in  one  case  it  is 
drawn  through  holes  successively  reduced  in  size;  in  the  other  it  is 
drawn  between  hard  rollers  successively  placed  nearer  to  each  other* 

This  produces  a  character  rather  extraordinary  for  metal,  for  it 
becomes  fibrous;  and  this  texture  ma^  be  satisfactorily  shown,  by 
submitting  a  piece  of  it  to  the  slow  action  of  weak  acid.  Some  have 
attributed  it  to  crystals  which  kept  their  separate  character  while 
being  elongated.  &ut  if  we  carefully  trace  the  progress  of  the  metal 
through  the  holes  or  between  the  rollers,  we  may  probably  find  suffi- 
cient cause  for  an  elongated  or  fibrous  texture. 

The  metal  is  caused  to  pass  through  the  holes  by  puUing  and  not 
pushing;  therefore  the  quantity  reduced  each  time  must  be  small 
compared  with  the  thickness  of  the  wire,  because  it  is  the  mere  ten- 
sion of  the  reduced  part  which  causes  a  complete  change  of  place 
among  the  particles,  or  the  squeezing  of  larger  rings  or  short  cylin- 
drical portions  successively  into  a  smaller  size,  and  elongating  them 
in  proportion.  This  elongation  takes  place  in  the  hole,  where  the 
metal  is  stretched  nearly  to  the  utmost,  and  it  may  be  considered. 
as  analogous  to  drawing  a  cylinder  or  core  out  of  a  tube;  and  this 
core  is  so  much  stretched  as  to  receive  into  itself  the  whole  of.  the 
outer  coat,  which  thus  sinking  in  becomes  part  of  it  and  follows  by 
its  cohesion.  Now,  as  these  successive  rin^s  are  too  large  to  go 
through  the  hole,  they  cannot  contract  and  dive  into  that  below  but 
by  a  lonffitudinal  sliding  of  the  particles,  some  sliding  aft  to  let  the 
others  close  and  proceed  through  the  hole..  Now,  as  the  elongation 
is  unlimited  while  there  is  room  to  reduce,  the  centre  would  be  torn 
asunder,  did  not  the  outer  metal  dive  and  fill  it  up;  then,  as  cohe- 
sion, or  the  power  which  resists  parting,  is  the  cause  of  this,  the  whole 
portion  at  the  hole  maj  be  considered  almost  as  in  a  liquid  state 
while  passing  through  it.  During  this  motion  and  change  of  place 
among  the  particles,  if  there  is  any  sort  of  polarity  in  them,  this  is 
the  time  they  are  called  into  action,  and  can  arrange  themselves,  and 

Vol.  X.— Na.  2.— August,  1832.  16 


Digitized  by 


Googk 


122  On  Working  Iran  and  Steel 

that  amm^ement  must  be  loDgitadinal^  bat  the  longitudinal  slidine 
of  the  particles  to  allow  some  to  proceed  first  through  the  hole,  and 
the  continual  wedging  of  portions  of  the  outside  into  the  central  parts 
^0  supplj  the  current  of  particles  through  the  hole,  (for  it  is  like  a 
current,)  the  particles  re-arranging  themselves  and  following  b^ 
mere  cohesion,  appears  sufficient  to  produce  a  tendency  to  lonritudi* 
sal  fissures,  bj  which  the  coherence  is  somewhat  weakened,  alUiongh 
no  real  division  takes  place.* 

In  the  flatting  mills  the  revolution  of  the  cylinders  helps  to  carry 
the  metal  through;  in  that  it  differs  from  wire  drawine ;  but  thoueh 
there  are  no  side  stops,  the  metal  scarcely  spreads  any  thing  in  widSi, 
proving  that  there  is  no  pressure  of  the  particles  together  laterally, 
but  that  the  mass  is  elongated  just  as  the  thickness  reduces;  here  the 
rollers  pinch  tight  the  reduced  part  and  forcibly  carry  it  through; 
while  the  thicker  part,  like  a  wedge,  refuBes  to  follow,  so  it  is  stretch- 
ed somewhat  like  wire  drawing  and  the  surface  is  driven  back  in 
waves.  Here  the  whole  action  is  lengthwise,  and  each  line  extends 
without  regard  to  its  neighbouring  lines,  so  that  its  lateral  adhesion 
is  weakened;  and  as  a  thin  plank  will  bend  lengthwise,  but  will  split 
rather  than  bend  crosswise,  sb  will  hard  rolled  plate  metal.  Anneal- 
ing and  bammerine  once  or  twice  till  hard  again,  by  distributing  the 
extension  in  all  directions,  removes  this  parallel  fibrous  character. 
This  change  of  character,  according  as  the  metal  is  worked,  shows 
that  none  is  so  strong  as  that  which  is  beat  in  a  recess;  and  I  think 
no  fibres  could  be  discovered  in  such  metal;  for,  if  I  may  use  the  ex- 
pression, it  would  be  one  fibre  spreading  every  way;  in  fact,  it  be- 
comes quite  dense  and  homogeneal. 

I  have  now  endeavoured  to  show  that  oxygen  entering  with  each 
welded  surface  deteriorates  the  Iron;  and  have  proposed  some  and 
pointed  to  other  means  which  have  been  found  capable  of  avoiding  it. 

Also,  that  the  difficulty  of  transmitting  the  force  of  the  blows  to 
the  inner  surfaces  increases  with  the  thickness,  and  therefore  limits 
the  thickness  at  which  sound  weldinc  can  be  obtained. 

And  when  the  hammer  is  used  for  lengthening  a  mass,  the  outside 
is  chiefly  elongated,  from  the  effect  of  the  hammer  regularly  decreas- 
ing as  the  centre  is  fartKer  from  the  surface;  so  that,  ajr  last,  it  re- 
ceives no  impression,  but,  with  the  mass  below  it,  serves  only  the 
office  of  an  anvil,  merely  helping  the  hammer  to  extend  the  outside, 
in  which  case  the  centre  always  becomes  stretched,  and  thereby 
weakened,  and  sometimes  torn  asunder;  and  as  each  side  while 

*  When  reducing  some  thick  wire  in  the  lathe,  to  make  a  small  screw  with 
a  large  head,  it  proved  so  unsound  at  the  centre  as  not  to  bear  redacing  to  tbe 
nquired  size  ( it  did  not  break  off,  bat  tore  asidet  and  on  twisting  it  aboat  with 
the  pliers,  the  whole  of  the  reduced  portion  appeared  fibrous,  so  that  the  wire 
teemed  to  have  a  pith  within  it.  In  this  instance  the  centre  must  have  stretch- 
ed more  than  the  outside  could  supply  while  drawing.  It  would  be  desirable 
to  try  which  would  give  the  soundest  centre, — ^the  reducing  wire  through  the. 
fewest  possible  number  of  holes,  or  greatly  increasing  their  number  and  brings 
ing  the  wire  down  very  graduallyi  then  drawing  some  vcxy  slowly,  and  some 
aa.quieUy  as  possible.     . 
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lengthening  under  the  hainmereDdeavoars  to  bend  the  ma89,itcau6e« 
an  alternation  of  the  stretching,  or  aprlngingy  so  as  tp  facilitate  the 
cracking  of  the  centre. 

Thus,  while  small  masses  are  rendered  dense  and  stronger  bj  the 
hammeri  large  ones  sufler  loss  of  strength  if  very  much  hunmered. 
[to  bs  oosTunm.] 


f  MBSnOD  OF  T&UtSUlO  OI&DSRS. 

The  thanks  of  the  Society  were  voted  to  Alfred  Aivger,  Esq.  of 
Doughty  Street^  one  of  the  Chairmen  of  the  Con^mittee  of  Mechan- 
ics^ for  the  following  description  of  a  cheap  and  simple  tnade  of  add- 
ing to  the  strength  of  girders  and  other  wooden  beams. 

Thb  plan  of  trussing^  which  it  is  the  object  of  this  paper  taexplaia^ 
was  first  submitted  to  the  Society  in  1824,  and  several  models  were 
subjeeted  tb  actual  experiment,  on  a  tolerably  large  scale,  the  results 
of  which  will  be  noticed  in  the  proper  place.  It  appeared,  however, 
that  a  method  of  stren^hening  timbers,  similar  in  principle,  and  not 
very  dissimilar  in  detail,  had  been  practised  in  Scotland,  though  it 
was  very  little  known,  and  less  used,  in  the  south.  Mr.  Ainger's 
plan,  not  having  been  at  that  time  applied  to  any  building,  was,  in 
consequence,  withdrawn :  since  that  period  the  sup;gestion  has  been 
realized  with  so  much  success,  as  to  render  it  not  improbable  that  a 
statement  of  the  economy,  simplicity,  and  effect  combined  in  this 
method  might  be  usefully  published. 

The  mode  of  trussing  girders,  which  is  exhibited  in  all  the  old 
books  on  carpentry,— which  was  extensively  and  exclusively  used 
till  within  a  very  few  years,  and  which  is  still  frequentlv  used,— 
consists  in  the  addition  of  an  arch-like  arrangement  of  wood  or  metal, 
npon  the  resistance  of  which  alone  the  strength  of  the  girder  is  made 
to  depend,  the  main  timber  itself  forming  little  more  than  the  sup- 
port and  the  abutment  of  the  included  arch.  This  mode  is  described 
in  fig.  1,  where  a  6  is  the  main  timber,  and  c  d,  d  e,  are  two  inclined 

iig.  1. 


struts  or  braces,  resisted  at  their  lower  extremities  by  plates  of  metal 
inserted  into  the  timber,  and  which  support  the  middle  of  the  beam 
by  means  of  the  screw  king-boU  df  by  the  action  of  which  the  girder 
is  bent  upwards,  or,  as  it  is  called,  cambered,  in  the  manner  shown 
in  the  figure.  When  this  is  done,  it  is  evident,  not  only  that  any 
weight  laid  on  the  girder  must  eventually  press  upon  the  king-bolt 
and  the  braces,  but  that  the  timber  itself,  on  account  of  its  bent  or 
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cambei^d  form,  is  also  exerting  a  great  pressure  on  the  king-boU, 
vhich  is  likewise  transferred  to  the  braces.  It  is  equallj  evident 
that,  until  the  girder  has  sunk  in  the  middle  so  far  as  to  assume  a 
straight  line,  it  can  support  no  part  of  the  load,  but  is  itself  a  load 
upon  the  braces:  a  verj  little  ^consideration  will  serve  to  show  the 
inadequacy  of  these  to  the  strain  thus  imposed  upon  them.  Their 
resistance,  of  course,  depends  upon  preventing  their  bases  e  t  from 
separating  or  spreading  laterallj;  in  preserving,  that  is  to  saj,  the 
dotted  line  e  e  of  the  same  length;  and  this  effect  seems,  at  first 
sight,  to  be  accomplished  bj  the  lower  edge  of  the  timber:  it  is  su(i* 
posed  to  be  so  in  the  calculations  made  of  the  strength  of  girders 
trussed  in  (his  manner.  But  in  order  that  the  lower  edge  of  the 
girder  should  act  the  part  thus  assigned  to  it,  the  woody  fibres  at 
that  edge  must  be  in  a  state  of  tension,  like  a  heavilj-laden  chain  or 
rope.  Those  fibres  are,  however,  in  a  state  of  compression  instead 
of  tension,  inasmuch  as  thej  occupy  the  concave  edge  of  the  beam, 
'Which  is,  of  course,  shorter  than  the  convex  edge;  the  resistance  to 
the  braces  must  take  place,  therefore,  higher  up  in  the  beam,  per- 
haps nearly  in  the  middle  of  its>depth,— a  circumstance  which  would 
alone  destroy  half  the  estimated  strength  of  the  girder. 

Notwithstanding  these  obvious  defects,  this  mode  of  trussing  con- 
tinued to  be  much  employed  till  about  the  year  1816,  when  Mr.  Bar- 
low, among  other  valuable  experiments,  compared  girders,  trussed 
on  the  principle  above  described,  with  a  plain  piece  of  timber  of  the 
same  size,  and  found  the  latter  to  be  on  the  average  not  considerably 
'Weaker.  Since  that  time,  therefore,  in  all  well-executed  works,  the 
lower  ends  of  the  braces  have  been  connected  by  an  iron  rod  in  the 
dotted  line  c  6,  which  may;  of  course,  be  broo^t  to  any  state  of  ten- 
sion by  means  of  screws  or  keys.  With  this  addition  the  truss  is 
perfect  in  principle,  and  its  strength  is  limited  only  by  the  strength, 
substance,  and  workmanship,  of  the  materials  employed.  It  is,  how- 
ever, difficult,  and  somewhat  expensive  to  make,  in  an  effectual 
•manner;  in  consequence  of  which,  and  partly,  perhaps,  in  conse- 
<|uence  of  ignorance  of  the  defects  of  the  old  plan,  the  latter  is  still 
too  frequently  employed.  The  method  proposed  and  adopted  by 
Mr.  Ainger  is  at  least  as  economical  as  the  old  plan ;  and,  though  not 
so  powerful  as  that  which  is  composed  of  iron  braces  and  a  horizon- 
tal iron  connecting-bar  e  e,  will  be  found  to  add  very  greatly  to  the 
strength  of  the  timber,  and  at  a  very  small  expense. 

Fig.  2  is  copied  from  a  girder  actually  in  use,  34  feet  long,  which 
supports  a  leaden  flat,  and  which  has  not  altered  sensibly  during  the 
two  jears  it  has  been  applied.    As  before,  a  6  is  the  timber,  bent 
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upwards  or  cambered  to  about  the  same  extent  as  in  the  former  case« 
The  trussing  congists  of  a  series  of  iron  rods  acdbj  pulling  against 
iron  plates  notched  into  the  timber  at  a  and  6,  and  connected  at  e 
and  a  by  bolts  similar  to  those  of  a  suspension  bridge,  the  rod  c  d 
being  double,  to  embrace  the  ends  of  a  c  and  d  h.  The  rods  aedh 
form,  in  fact,  a  suspension  bridge,  supporting,  bj  the  bolts  c  dj  the 
middle  of  the  girder,  the  ends  a  and  b  being  prevented  from  ap- 
proaching bj  the  opposition  of  the  woody  fibres  at  the  upper  ed^e  of 
the  timber.  If,  however,  this  were  all,  it  is  clear  that  the  girder 
would  have  a  defect  exactly  the  counterpart  to  that  described  in  the 
last  case.  The  cambering  would  cause  the  upper  fibres  to  be  in  a 
state  of  extension;  thej  would,  therefore,  rather  promote  than  resist 
the  approach  of  the  points  c/,  and  the  resistance  must  take  place,  as 
before,  nearly  in  the  middle  of  the  depth.  But  in  this  case  the  ob- 
jection is  very  easily  and  completely  remedied  by  merely  cutting 
notches,  about  one-third  of  the  girder's  depth,  in  its  upper  edge,  as 
1,2,  d,  4,  5,  and  filling. them,  after  the  girder  is  bent,  with  thin 
wedges  of  hard  wood  or  metal  forcibly  driven  in.  By  this  means  the 
upper  ed^e  of  the  girder  is  put  into  the  best  possible  state  to  resist, 
by  its  anti-compressive  force,  the  tension  of  the  iron  rods,  the  strength 
of  which  alone  limits  the  strength  of  the  girder. 

For  calculating  the  size  of  uie  iron  rc^s  proper  to  be  applied  ia 
any  particular  instance^  the  following  will  furnish  an  example: — 
Good  wrought  iron  tears  asunder  with  a  force  of  about  28  tons  on 
each  square  inch  of  section;  but  it  extends  sensibly  with  half  that 
weight,  and  should  not  in  practice  be  loaded  with  more  than  one- 
fourth,  or  7  tons  per  square  inch.  The  depth  of  ja.  girder,  such  as 
fig.  2,  may  be  represented  by  the  distance  from  the  middle  of  the 
notch  d  to  the  middle  of  the  bar  c  (/  or  from  oio  pt  suppose  this 
depth  so  measured  to  be  14  inches,  suppose  the  length  of  the  girder 
between  the  bearings  to  be  S4  feet,  and  suppose  it  subject  to  a  load 
on  its  centre  of  five  tons :  the  requisite  area  of  section  for  the  iron 

204  X  2.5       510 

bars  in  square  inches  would  be,  in  that  case,  — 77  ««  ;r;r-, 

'  7  X  14  98 
or  5i  nearly.  Here  204  is  half  the  girder's  length  in  inches;  2.5  is 
half  the  load  on  the  centre  in  tons ;  7  is  the  practical  strength  of  each 
square  inch  of  wrought  iron  in  tons;  and  14  is  the  depth  of  the 
Kirder,  taken,  as  before  described,  in  inches.  If  the  load  be  uni- 
formly distributed  over  the  length  of  the  beam,  its  effect  will  be  equal 
only  to  half  the  same  load  placed  in  the  centre.  Five  tons  distributed 
thus,  in  the  case  just  described,  would  give,  as  the  requisite  section 
for  the  iron  bars,  ^0^  X  1-25^  256^  ^^  ^^^^  ^^^^  ^^^^  ^J, 
7  X  14  98 

In  the  experiments  alluded  to,  a  fir  beam,  8  inches  square,  12 
feet  long  between  the  supports,  and  strengthened  by  iron  rods  one 
inch  square,  applied  in  the  manner  just  described,  was  found  to  sup- 
port a  weight  of  between  4000  and  5000  pounds,  being  more  than 
double  what  it  could  sustain  without  the  trussing.  A  girder  of  the 
same  size,  trussed  with  iron  braces  as  in  fig.  1,  and  with  an  iron  tie 
bar  one  inch  square  in  the  dotted  line  c  e,  exhibited  no  greater 
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strength  to  resist  fractare,  though  its  deflexion  under  Mmiiar  loads 
waSy  of  course,  less,  inasmuch  as  the  compression  of  iron  must  be 
less  than  that  of  fir. 

I  am,  sir,  &c,  &c.  A*  Aingbr. 

K.  Aiuv,  Esq.  Secretary^  ^c  ^e. 

[7 Vans,  (f  Soc  far  Eneouragtment  of  JSLrti* 


f  Tht  Carpet  Mamfactory  ofBaam^  in  Hottani 

Estrscted  from  the  letter  oTs  Belgian  travener  to  sfKend  atBniMdi,  snd 
tniulated  by  the  latter  for  the  Mechanics'  Magazine. 

<*  TBE.progjress  of  national  industry  is  a  subject  as  yoo^my  friend, 
•re  aware,  which  is  too  near  my  heart,  for  roe  not  to  derote  a  part  of 
the  time  I  had  to  dispose  of,  during  mr  short  residence  at  Soestdjk, 

iin  the  environs  of  the  palace  of  the  Frince  of  Orange,)  to  visit  the 
ar-famed  Royal  Manufactory  of  Carpets,  in  the  delightful  village  of 
Baam,  a  mile  and  a  half  (English)  from  the  palace;  to  which  I  was 
the  more  induced  that  I  have  the  satisfaction  to  be  acquainted  with 
the  Director,  Mr.  E.  G.  W.  Cohen,  a  man  of  genius,  and  of  antver« 
sal  knowledge. 

<^Thi8  nianufactorj  presented  nothiog  extraordinary  till  it  became 
under  the  direction  of  Mr.  Cohen;  but  since  then  it  has  attained  a 
.  de^jree  of  perfection  not  exceeded,  if  equalled,  by  any  similar  esta- 
blishment either  at  home  or  abroad. 

.  *^  I  first  visjted  the  dving  house,  which  is  furnished  with  a  great 
number  of  immense  boilers,  constrscted  after  the  best  plans ;  then 
the  place  where  the  colours  are  preparedi  and  next  the  laborato- 
Tj  where  preparatory  experiments  are  first  made  on  a  small  scale. 
From  these  we  passed  to  the  vrork-shop,  where  all  the  instruments 
and  machines,  from  the  smallest  to  the  laigest,  are  constructed  and 
repaired.  Such  is  the  diversity  of  objects  here,  that,  at  first  sight, 
the  visiter  imagines  himself  transported  to  a  repository  of  arts  and 
trades,  or  into  a  vast  establishment  composed  of  many  workshops 
united.  The  best  turning  lathes,  dividing  machines,  chronometers, 
and  michrometers,  engage  vour  attention ;  then  there  is  a  foundry,  a 
forge,  a  carpenter's  shop,  &c.  &c.;  every  thin^,  ia  short,  necessary 
for  constructing  and  keeping  in  order  the  muUiiarious  objects  used  in 
the  manufactory. 

*«  To  describe  to  you  that  manufactory  itself— the  carding,  comb- 
ing, roving,  stretching,  spinning,  reeling,  doubling,'  and  turning  ma- 
chines-«-were  an  endless  task;  suffice  it  to  observe,  that  the  machine- 
ry is  all  constructed  according  to  the  latest  improvements,  and  all 
made  on  the  spot,  yet  in  such  high  perfection  as  to  leave  but  little,  if 
any  thing  to  desire. 

"The  products  of  the  manufactory  are  of  great  variety.  The 
principal  descriptions  are  as  follows: — 

<«  Brussels  carpets,  with  single  and  double  ground  and  threads. 

"Velvet  pile,  or  Wilton  carpets,  ofarabesque^  half  superior,  supe- 
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rior,  high  gnperiory^nd  imperial  qualities,  with  single,  as  well  as  dou- 
ble ground,  and  threads. 

<«  Smyrna  or  Turkey,  and  Persian  carpets,  of  different  qualities. 

*<  SaTonnerie  carpets,  which  rival  the  richest  embroidery  or  most 
elaborate  painting  in  execution  of  figures,  flowers,  and  designs. 

<«  Kidderminster,  Venice,  jasp6,  and  cow  hair  carpets,  rugs,  stair- 
case carpets,  &c. 

<<  Of  thescj  and  other  fabrics  here  manufactured,  the  warehouse  in 
Amsterdam  pontains  many  thousand  varieties,  and  of  all  qualities,  so 
as  to  suit  every  rank— the  peasant's  cot  as  well  as  the  nobleman's 
palace. 

««They  showed  me  a  carpet  intended  for  a  drawing  room  in  the 
roval  palace.  It  would  be  dfflBcult  to  imagine  any  thing  more  beau- 
tiful produced  by  human  labour;  the  elegance  of  the  pattern,  the 
harmony,  brilliancy,  and  variety  of  the  colours,  were  surely  never 
surpassed.  Another  carpet,  of  a  double  ground,  contained,  I  was  told 
bjr  the  workman,  forty-nve  colours ;  and  I  was  assured  that  this  mag- 
nificent carpet  was  composed  of  243,000  worsted  threads,  alternate- 
ly united  and  detached  from  each  other.  This  carpet  was  purchased 
bjr  the  king  of  the  Netherlands,  and  sent,  as  a  valuable  present,  to  the 
kii^  of  Prussia,  and  it  now  adorns  one  of  the  finest  apartments  of  the 
palace  in  Berlin.  A  third  masterpiece,  destined/  for  an  altar  piece  in 
a  church,  representing  the  Madonna  de  la  Sedia,  of  Raphael  da  Ur« 
bino,  was  a  faithful  copy  from  the  beautiful  and  famous  copperplate 
engraved  by  Raphael  Morghen.  It  was  entirely  executed  in  the 
common  weaver's  loom,  brought  to  a  colossal  size  to  produce  a  strik- 
ing effect.  This  jpiece  was  made  in  a  much  more  ingenious  manner 
than  the  Savonnerie  carpets ;  the  latter  are  done  on  a  standing  chain, 
and  the  colours  drawn  by  hand— but  the  former  was  worked  entirely 
(with  130  colours^  In  the  common  weaver's  loom. 

^«  Some  of  the  Turkey,  Persian,  and  Savonnerie  carpets,  are  work- 
ed {i  haui  Hsse^)  with  a  perpendicular,  or  standing  shaft,  where  the 
colours  are  arranged  by  the  hand  of  the  workman,  and  immediately 
worked  in  the  chain  by  the  loom. 

^.One  of  the  finest  inventions  used  in  France,  in  manufacturing 
figured  silk,  has  been  here  applied  with  admirable  effect.  This  in- 
vention, in  utility,  may  compete  with  the  cotton  spinning  frames  of 
Arkwright,  with  Bolton  &  Watt's  improved  steam  engine,  or  with 
Cartwright's  ingenious  invention  of  the  power  loom;  while  with  re- 
gard to  the  varietv  and  multiplicity  of  designs  it  executes,  it  sur- 
passes incomparably  all  the  ola  methods.  And  yet  it  is  but  a  Simple 
machine,  having  neither  wheels  nor  screws. 

^  It  is  known  that  in  order  to  produce  the  figure  in  any  weaving, 
the  threads  must  be  successively  drawn  in  a  certain  order  till  finish- 
ed; and  it  is  this  which  has  given  rise  to  the  operation  called  draw- 
ing, which  consists  in  pulling  up,  after  each  throw  of  the  shuttle,  in 
a  prescribed  order,  one  of  the  threads  necessary  in  the  formation  of 
the  figure ;  an  operation  usually  done  by  apprentice  boys.  With  the 
machme  which  I  have  just  mentioned,  all  the  inconveniences  of  the 
drawing  not  only  by  hand  are  avoided,  but  many  other  advantages  are 
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obUined,  which  gives  the  highest  perfection  to  this  art)  and  such  aa 
it  never  could  have  reached  by  the  old  method. 

*^  An  establishment  of  so  much  importance  was  worth j  the. patron- 
age of  the  government,  and  it  has  accordingly  honoured  it  with  Us 
special  protection.  The  director,  who  is  a  member  of  different  royal 
societies  of  arts  and  sciences,  obtained  at  the  exhibition  of  Ghent  in 
Flanders,  in  18£0,  the  silver  medal.  At  the  last  exhibition  at  Haar- 
lem, in  1825,  he  also  received  the  silver  medal  j  besides  various  medals 
for  several  inventions  and  improvements  in  the  manufacturing  of 
cards  for  wool  and  cotton.  The  royal  society  of  Haarlem  for  domestic 
economy,  assigned  to  the  director  of  this  fine  establishment  of  nation- 
al industry,  its  m^al  of  honour;  and  at  the  exhibitions  both  of  Ghent 
and  Haarlem,  the  king  purchased  many  of  the  principal  specimena 
produced  by  the  manufactory." 


Flan  for  giving  buoyancy  to  Chain  Cables.    By  John  Pole^  Com- 
mander H.  M.  S.  Maidstone. 

.  The  advantage  of  a  hemp  cable  over  a  chain  one  consists  in  its 
yielding  more  readily.  Whenever  a  chain  cable  forms  a  curve  it  re- 
quires a  great  power  to  draw  that  curve  to  a  straight  line.  In  mode-> 
rate  depth  of  water,  the  curve  formed  by  the  chain  is  very  considera- 
ble;  but  in  very  shoal  water,  as  Table  Bay,  where  ships  anchor  in 
four  fathoms,  and  lay  nearly  with  100  fathoms  cable  out,  the  cable 
is  then  nearly  horizontal)  and  supported  in  a  straight  line  by  the 
ground;  consequently  when  the  ship  receives  a  blow  from  the  sea  it 
can  yield  little  or  nothing,  and  it  snaps.  Now,  I  propose  that  in  very 
shoal  water,  as  the  cable  cannot  form  a  natural  curve,  to  make  an  ar- 
tificial one,  and  I  think  in  a  very  simple  and  efficient  manner.  Every 
ship  has  always  a  few  empty  water  casks  at  hand;  four  or  five  good 
sized  casks,  would  be  quite  enough,  and  any  thing  of  a  buoyant  na- 
ture might  be  employed  in  aid  of  them.  These  casks  should  be  kept 
slung  with  a  hook  and  thimble  in  the  lower  part  of  the  slings^  and 
when  coming  to  an  anchor  in  moderate  weather,  I  should  veer  out  & 
moderate  quantity  of  cable,  and  when  it  comes  on  to  blow  fresh^  as 
I  veered  I  would  hook  on  a  cask  at  every  ten  or  fifteen  fathoms,  ac- 
cording to  the  size  of  the  cask  and  weight  of  the  cable.  These  casks, 
from  their  buoyancy,  would  festoon  the  cable  when  it  became  slack, 
and  when  the  ship  was  forced  astern  again  by  a  blow  from  the  sea, 
she  would  have  to  pull  each  of  these  casks  down,  and  also  astern,  as 
every  cask  would  be  farther  from  the  ancht>r  with  a  straight  cable 
than  when  festooned.  In  Table  Bay  there  is  an  under  tow  setting 
out,  and  there  is  the  same,  I  believe,  in  all  bays  when  the  wind  blows 
strong  Into  them;  which  under  tow  would  also  make  a  resistance  to 
the  casks,  as  the  vessel  drew  taut  her  cable,  and  the  ship  would  then 
be  regularly  eased  to  her  anchor,  and  no  sudden  shoqk  could  be  felt 
I  think  a  table  might  be  computed  to  show  how  much  buoyancy  it 
would  require  for  a  certain  length  of  cable  in  a  certain  depth  of  wa- 
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ter  to  give  {he  most  desirable  curve ;  and  in  fact  I  think  joq  may  give 
any  elasticity  yon  like  to  a  chain  cajile  bj  this  simple  method. 

These  casks,  it  must  be  recollected,  will  be  below  the  influence  of 
the  sea,  and  cannot  be  injured  bj  it,  and  the  only  strain  they  will 
feel,  will  arise  from  their  own  buoyancy.  After  the  gale  was  over, 
you  would,  of  course,  heave  in  to  your  usual  length  of  cable,  and  take 
the  casks  off*. 

Merchant  ships  find  the  advantage  of  chain  cables  in  so  many  ways, 
and  there  are  so  few  objections  to  them  beyond  their  liability  to 
snap  in. shoal,  and  also  in  very  deep  water,  that  if  any  simple  me- 
thod could  be  devised  to  do  away  with  these  objections,  there  can  be 
no  question  of  its  great  utility.  Whether  festooning  the  cable,  as  I 
propose,  in  very  shoal  water,  and  in  very  deep  water  eiving  the  cable 
a  certain  degree  of  buoyancy  to  relieve  the  ship,  will  have  that  de- 
sired effect,  I  will  leave  others  to  judge. 

[Meclu  Mag. 


K  first  Report  of  the  Proceedings  of  the  British  Associationfor  the 

Mvancement  of  Sdenee,  assembled  at  Fork. 

[Continued  from  p.  9.] 

The  same  views  are,  perhaps,  still  more  happily  presented  in  the 
following  paragraphs,  which  we  really  hope  will  go  far  to  do  away 
with  the  erroneous  impression,  still  existing  in  some  quarters,  of  an 
intentional  interference  on  the  part  of  the  new  institution  with  other 
scientific  bodies. 

**  But  there  is  a  defect  in  these  separate  societies,  in  respect  to 
their  own  immediate  objects,  which  I  am  sure  no  member  of  them 
would  wish  to  dissemble,  and  which  arises  from  the  narrow  basis  on 
which  they  are  of  necessity  built  It  is  not  only,  that  the  constant 
.converse  of  men,  who,  to  Dorrow  the  expression  of  Goldsmith,  have 
often  travelled  over  each  other's  minds,  is  not  half  so  effectual  in 
striking  out  great  and  unexpected  lights,  as  the  occasional  inter- 
course of  those  who  have  studied  nature  at  a  distance  from  each  other, 
under  various  circumstances,  and  in  different  views;  but  it  is  also, 
gentlemen,  that  none  of  our  existing  societies  is  able  to  concentrate 
the  scattered  forces  even  of  its  own  science ;  they  do  not  know,  much 
less  can  they  connect  or  employ,  that  extensive  and  growing  body 
of  humble  labourers  who  are  ready  whenever  they  shall  be  called 
upon,  to  render  their  assistance." 

**  What  numberless  suggestions,  what  a  crowd  of  valuable  but 
abortive  hints  are  continually  floating  in  the  thoughts  of  philosophers, 
for  the  pursuit  of  which  time  is  wanting  to  themselves!  Now  I  say, 
gentlemen,  that  we  have  among  us,  scattered  through  the  country, 
men  willing  to  adopt  these  unexecuted  hints,  as  they  arise  out  of  the 
profound  and  varied  meditations  of  more  experienced  minds,  men 
not  incapable  of  surveying  with  accuracy  a  limited  district,  thoueh 
they  may  not  pretend  to  draw  the  general  outline  of  the  map,  or  fill 
up  the  whole  of  its  details.    Many  sach  there  are  who  only  wait  for 
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inatnictioDSy  and  who  require  no  other  stimulos  than  that  of  being 
invited,  to  render  the  most  essential  service  to  researches  and  calcu- 
lations of  the  highest  order;  and  it  is  upon  this  ground  especially  that 
we  venture  to  pronounce  an  institution  wanting,  which  shall  not  he* 
sitate  to  make  such  invitations  and  to  offer  such  instructions;  it  is 
upon  this  ground  that  if  we  now  propose  to  revive  in  the  nineteenth 
century  a  plan  devised  two  centuries  ago,  we  see  a  difference,  gen* 
tlemen,  in  the  probability  of  success.  Scientific  knowledge  has  of 
late  years  been  more  largely  infused  into  the  education  of  every  class 
of  society,  and  the  time  seems  to  be  arrived  for  taking  advantage  of 
the  intellectual  improvement  of  the  nation.  Let  philosophy  at  length 
come  forth  and  show  herself  in  public;  let  her  hold  her  court  in  dif- 
ferent parts  of  her  dominions,  aod  you  will  see  her  surrounded  by 
loyal  retainers,  who  will  derive  new  light  and  zeal  from  her  presence, 
and  contribute  to  extend  her  power  on  every  side. 

**Mucb,  indeed,  is  not  to  be  gained  in  the  more  recondite  subjects 
of  investigation  from  the  first  essays  of  inexpert  inquirers;  but  let  the 
number  of  those  inquirers  only  be  increased,  collect  around  you,  gen- 
tlemen, a  school  fired  with  a  zeal  for  truth,  confess  to  them  how  lit- 
tle you  know  compared  with  what  remains  to  be  known,  apprize 
them  that  there  is  not  a  subject  to  which  they  can  apply  themselves 
where  new  materials  are  not  wanted  to  advance  the  fabric  or  secure 
the  ibnndations,  let  them  see  that  the  more  multiplied  have  been  your 
discoveries,  the  more  additional  openings  to  discovery  have  appeared; 
and  if  you  Vill  then  draw  the  pencil  line  of  what  is,  and  what  is  not, 
made  out  in  every  science,  if  you  will  indicate  to  them  those  promi- 
nent points  and  inUis  of  inquiry  which  bid  fair  to  lead  to  promising 
results;  if  you  will  thus  put  before  them  right  subjects,  and  at  the 
same  time  suggest  the  right  method  of  treating  those  subjects;  what- 
ever more  may  be  wanting  to  accurate  and  successful  investigation, 
natural  sagacity  and  a  longer  experience  will  easily  supply  to  men 
possessing  only  common  abilities,  and  walking  in  the  common  paths 
of  life." 

We  feel  that  we  should  discharge  but  imperfectly  our  duty  in  dis- 
semin&ting  as  widely  as  possible  Uie  objects  of  this  report,  did  we 
not  transfer  to  our  pages  the  recommendations  of  the  sub-committees 
of  the  association  upon  different  branches  of  science,  who  are  in  fact 
the  active  organs  of  the  association,  forwarding  its  scientific  objects, 
and  providing  the  intellectual  occupation  of  its  successive  meetings. 

[Brewater^B  Journal 


Y  On  the  uee  of  Heated  Mr  and  Vheoked  Cod  in  the  Smelting  of 

Iron  Ores. 

The  journals  have  lately  announced  the  discovery  in  France  of  a 
method  of  smelting  iron  ore  with  billets  of  wood  uncoked,  from  which 
a  sreat  saving  of  expense  is  anticipated.  This  discovery  will  prove 
ofnigh  value  to  the  iron  smelters  in  foreign  countries,  especially  in 
the  north  of  Europe.  But  to  the  British  smelters  it  is  vastly  inferior 
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in  importance  to  the  process  now  employed  at  the  Clyde  Iron  Works, 
by  which  iron  of  an  excellent  quality  is  obtained  at  once«  and  in 
much  larger  quantity  than  formerly,  by  the  employment  of  raw  nn- 
coked  coal.  The  agent  in  this  remarkable  amelioration  of  the  smelt- 
ing process  is  heated  air,  with  which  the  blast  in  the  furnace  is  kept 
wp  instead  of  the  cold  air  hitherto  propelled  into  the  furnace.  The 
iron,  when  withdrawn,  is  much  more  fluid  than  when  bmelted  by  the 
old  process,  and  in  this  respect  has  much  resemblance  to  the  Sile- 
sian  iron  of  the  first  fusion.  The  value  of  this  happy  application,  in 
an  economical  point  of  view,  may  be  seen  from  the  following  circu- 
lar drawn  up  by  the  patentee. 

Comparative  view  of  the  quantity  of  materials  required  at  Clyde 
Iron  Works  to  smelt  a  ton  of  foundry  pig  iron,  and  of  the  quantity 
of  foundry  pig  iron  smelted  from  each  furnace  weekly: 


Coals  in  tons  of 

80  cwt.,  each 

Iron- 

Lime- 

Weekly  pradoee 

ewLllSlbt. 

stone. 

sume. 

In  pig  Iron. 

1.  With  an  air  not  heat- 

*• 

ed  and  coke, 

7  tons 

3* 

15  cwt. 

45  tons. 

2.  With  air  heated  and 

coke,      -        -        -        - 

41 

H 

10 

60 

3.  With  air  heated  and 

coals  not  coked. 

2i 

3* 

n 

65 

Notts, — 1st.  To  the  coals  stated  in  the  2d  and  3d  line,  there  will 
fall  to  be  added  5  cwt  of  small  coals,  that  being  required  to  heat  the 
air. 

2nd.  The  expense  of  the  apparatus  for  applying  the  heated  air 
will  be  from  J6200  to  ^300  per  furnace. 

3d«  No  coals  are  now  coked  at  Clyde  Iron  Works;  at  all  the 
three  furnaces  the  iron  is  smelted  with  coals. 

4th.  The  three  furnaces  are  blown  by  a  double  powered  steam  en- 
gine, with  a  steam  cylinder  forty  inches  in  diameter,  and  a  blowing 
cylinder  eighty  inches  in  diameter,  which  compresses  the  air  so  as  to 
carry  two  and  a  half  pounds  per  square  inch.  There  are  two  tuy- 
eres to  each  furnace.  The  muzzles  of  the  blow  pipes  are  three  and 
one-eighth  inches  in  diameter. 

5th.  The  air  is  heated  to  upwards  of  QWf  of  Fah.  It  will  melt 
lead  at  the  distance  of  three  inches  from  the  orifice  through  which  it 
issues  from  the  pipe. 

\Br9wster^8  Jour,  of  Sci.  No.  12,  JlprU^  1832. 


On  the  Manufacture  of  Sulphuric  Ether.^C.  H^tstock. 

The  remark  of  MM.  Fourcroy  and  Yauquelin,  that  the  snlpharic 
acid  employed  in  the  fabrication  of  ether  undergoes  very  little  cnange, 
led  to  the  conclusion  that  ether  would  be  formed  as  long  as  there 
was  a  fresh  supply  of  alcohol  to  the  acid.  This  supposition  was  con- 
firmed by  the  experiments  of  M.  Gay  Lussac;  and  since  then  the  fab- 
rication of  ether  has  been  considerably  improved  by  MM.  Boailay, 
Geizer,  and  others.    I  have  for  some  time  employed^the  following 
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method;  and  as  I  am  disposed  to  consider  it  more  simple  and  less 
ezpensiye  than  any  other,  a  short  description  of  it  may  perhaps  be 
acceptable  to  the  reader. 

A  mixture  of  nine  parts  of  sulphuric  acid,  (s.  g.  1.84 — 1.85,)  and 
five  parts  of  alcohol,  (s.  g.  0.835,)  are  put  into  a  green  glass  retort 
of  one  foot  in  diameter,  with  a  glass  tube  inserted  at  its  upper  part. 
This  tube  is  four  lines  in  diameter,  and  bent  at  a  right  angle;  the 
shorter  arm,  which  at  its  extremity,  has  only  one  line  in  diameter, 
is  plunged  one  inch  deep  in  the  mixture;  the  longer  arm,  of  about 
three  or  four  feet  length,  with  a  cock  near  its  further  end,  leads  into 
a  bottle,  with  alcohol.  The  receiver  consists  of  a  refrigerator,  viz. 
a  wooden  tube  filled  with  water,  by  which  the  distilled  ether  is  kept 
cool,  and  two  copper  vessels,  the  one  within  the  other,  so  that  there 
is  a  distance  of  about  two  inches  between  their  sides.  The  neck  of 
the  retort  leads  into  the  intermediate  space  between  the  two  copper 
vessels,  which  is  thus  filled  with  the  distilled  liquid,  and  from  which 
the  liouid  may  flow  off  by  another  tube.  The  apparatus  is  used  in 
the  following  manner:-~When  the  mixture  is  boiling,  the  cock  of 
the  glass  tube  is  opened,  and  the  supply  of  alcohol  thus  kept  up,  so 
that  the  quantity  of  liquid  in  the  retort  remains  always  the  same; 
this  is  continued  until  eight  times  the  original  quantity  of  alcohol 
has  been  used,  which  will  be  the  case  in  about  twenty  hours,  if  the 
original  mixture  consisted  of  25  lbs«  of  sulphuric  acid,  and  14  lbs.  of 
alcohol. '  The  first  rectification  of  the  ether  thus  obtained  yields 
about  its  third  of  ether  of  .725  sp.  ^r.  which  may  of  course  be  con- 
siderably increased  by  repeated  rectifications,  besides  about  twenty 
to  twenty-five  per  cent  of  alcohol  are  regained,  which  may  be  sub- 
sequently used  again,  particularly  for  the  supply  of  alcohol  to  the 
mixture. 

Of  124  lbs.  of  alcohol  of  0.835  sp.  gr.,  22  lbs.  were  regained;  the 
quantity  of  pure  ether  of  0.720  to  0.725  sp.  gr.  at  14®  R.  amounted 
to  59  lbs.,  and  of  sulphuric  acid  25  lbs.  were  used.  The  expenses  of 
fuel,  apparatus,  attendance,  &c.  does  not  raise  the  price  of  the  ether 
to  more  than  twice  that  of  its  weight  of  alcohol.* 


H  Improved  Excavator* 8  Wagon, 


Sir,— The  accompanying  sketches  represent  an  improved  sort  of 
wagon,  which  was  used  for  removing  the  earth  at  the  excavation  of 

*  Rztncted  fivm  Poggendorff'f  Ann.,  Band  xz.  St.  2,  page  461. 
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the  new  entrance  to  the  London  Docks.  It  is  a  well  known  fact, 
that  if  clay  is  mixed  with  water  and  a  little  sand,  it  forms  so  com- 
pact and  cohesive  a  mass,  that  when  carted  to  a  distance  of  two  or 
three  hundred  jards,  it  is  next  to  impossible  to  uncart  it  without  the 
help  of  pickaxe  and  shovel.  The  soil  to  be  excavated  in  the  present 
instance  being  very  much  of  this  description,  it  was  the  eenerai 
opinion  that  the  ordinary  kin4  of  excavator's  wagon  would  be  of  little 
use;  and  being  in  the  employment  of  the  contractor  for  the  work,  I 
therefore  set  about  contriving  such  an  alteration  in  the  construction 
as  might  meet  the  difficulty  of  the  case.  After  several  trials,  with 
different  models,  the  one  of  which  I  now  send  you  a  description  was 
found  the  most  suitable.  We  had  a  good  many  wagons  constructed 
on  this  plan;  and  I  was  very  happy  to  find,  that  when  the  mode  of 
using  them  came  to  be  understood  by  the  workmen,  they  answered 
our  purpose  admirably. 

Bescriptioru 

Fig.  1  Is  a  side-view  of  the  wagon  when  emptying.  '  B,  shows  the 
line  of  the  barge  at  hish-water.  TTT,  are  whole  timbers.  H,  are 
half-timbers  on  each  side  of  the  wagon  to  secure  the  iron  rail,  r.  The 
distances  from  TT,  and  also  between  the  rails,  are  left  open,  to  allow 
the  tail  of  the  wagon  to  drop  through,  as  in  fi^.  1. 

Vig.  2  shows  the  method  of  securing  the  tail-board  at  top  and  bot- 
tom. At  J  is  a  joint,  to  allow  the  wheels  to  run  out,  and  at  K  a 
catch  to  secure  the  axle;  «,  is  a  strap,  bolted  to  the  side  to  secure 
the  tail-board  at  the  top. 

The  course  followed  on  emptying  the  wagons  was  to  push  them 
forward  to  one  of  the  timbers,  as  at  T,  and  then  to  allow  the  bottcm 
to  slide  down  the  timber  gently.  A  man  on  each  side  then  pulled 
up  the  rods,  as  at  R,  which  lowered  the  catch  K,  when  immeaiately 
the  wheels  went  out,  down  went  the  wagon,  and  the  earth  dropped 
out.  Nine  times  out  of  ten  the  clayey  mass  went  down  into  the 
barge  as  solid  as  if  it  never  had  been  dug.  I  had  almost  forgotten  to 
ado,  that  the  wagons  were  about  four  inches  wider  at  the  tail  than  at 
the  head.  The  drawings  show  the  axles  bent,  but  they  were  not  all 
so;  the  more  bent,  however,  the  axles  are,  the  more  easily  the  wagons 
are  managed. 

Yours,  &c.  J.  Walker. 

[iUfcc/i.  Mag. 

The  effectual  consumption  of  Coal  Smoke^  and  a  mode  of  erecting 

Fire-proof  Dwellings^  without  the  use  of  Iron  Beams. 

To  the  Editor  of  the  London  Morning  Chronicle. 

Sir,—- In  your  paper*  of  to-day  I  observe  a  paragraph  which  goes 
to  prove,  from  M.  D'Arcet's  observation,  that  the  air  of  the  metro- 
polis is  contaminated  by  sulphuric  acid.  This  will  always  be  more 
or  less  the  case  while  open  fires  are  employed;  but  a  description  of 
furnace  (Witty's,)  has  recently  been  invented,  which,  in  all  close 
fire-places,  such  as  stoves  for  cooking  by  ovens,  or  by  hot  plates,  in 
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the  French  manner  for  heating  rooms;  or  furnaces  for  heating  water, 
producing  steam,  &c.;  in  short,  in  any  case  excepting  where  fires  in 
open  grates  are  indispensable,  completely  barns  the  smoke.  80  many 
inventions  for  this  purpose  have  been  produced  and  failed,  or  have 
acted  onl]^  partially,  that  I  should  have  hesitated  to  mention  the  pre- 
sent  one,  if  I  could  not  refer  your  readers  to  Lee^s  Nursery,  Ham- 
mersmith, and  Henderson's  Nursery,  Edgware  road,  where  Witty's 
furnaces  may  be  seen  in  operation,  and  where  they  will  be  found 
completely  to  verify  my  assertion,  by  burning  the  whole  of  the  smoke 
produced  from  the  fuel.  Were  these  furnaces  used  in  all  cases  of 
close  fires  in  the  metropolis,  it  is  evident  that  the  quantity  of  sul- 
phuric acid  in  the  atmosphere  would  be  materially  diminished. 

But  there  is  a  great  ulterior  advantage  which  will,  sooner  or  later, 
result  from  these  furnaces,  and  which  their  inventor  probably  never 
contemplated.  That  is,  that  every  family  employing  one  of  tnem  for 
heatina;  a  room,  for  boiling  water,  for  close  cooking,  for  heating  a 
green-bouse,  or  for  any  similar  purpose,  may  produce  in  them  as 
much  coke  from  common  coal  as  will  serve  to  supply  their  open  fires, 
and  thus  these  also  will  produce  no  smoke,  not  even  when  nrst  light- 
ed. Here  then  is  a  very  simple,  economical,  and  effectual  mode, 
alike  applicable  to  rich  and  poor,  of  getting  rid  entirely  of  the  coal 
smoke  of  the  metropolis,  and  of  every  other  town  in  the  empire* 
Here  also  are  the  means  suggested  of  putting  an  end  to  climbing  boys 
and  smoky  chimneys. 

Supposing,  however,  that  there  were  some  private  or  poor  families 
who  did  not,  or  could  not,  afford  to  prepare  tneir  own  coke,  or  who 
did  not  use  a  close  fire  sufficiently  often  to  prepare  enough,  there 
would,  no  doubt,  be  others  who  mi^ht  prepare  more  than  enough, 
and  sell  it;  because  it  is  proved  that  m  this  preparation  30  per  cent, 
of  the  fuel  is  saved  which  in  open  fires  and  common  furnaces  is  lost. 

I  hope  that  when  government  have  their  more  weighty  matters  ar- 
ran^d,  they  will  appoint  a  committee  to  examine  how  far  it  may  be 
adviseable  to  compel  the  use  of  this  invention,  or  preclude  the  use 
of  all  coal  not  coked.  This  would  render  the  air  of  our  cities  and 
towns  as  free  from  smoke  as  that  of  the  towns  on  the  continent. 

While  on  the  subject  of  general  improvement,  I  may  mention  an- 
other invention,  which  I  consider  of  very  great  importance,  viz.  a 
mode  of  building  fire-proof  houses  of  any  size  without  the  use  of  iron 
or  an^  other  metal,  as  durable  as  stone  or  brick,  and  cheaper  than 
building  composed  of  the  usual  materials. 

The  inventor  is  Mr.  Frost,  6,  Bankside,  Southwark,  near  the 
bridge,  where  a  small  house,  illustrative  of  his  invention,  may  be 
seen,  or  at  least  was  seen  there  by  me  some  months  ago. 

I  enclose  proofs  of  some  paragraphs  which  I  had  prepared  on  both 
these  inventions  for  the  Gardiner's  Magazine,  ana  for  an  intended 
work  on  Labourer's  Cottages,  which  you  may  use,  or  not,  as  you 
please. 

I  am.  Sir,  your  roost  obedient  servant, 

J.  C.  LOUDOH. 

Baynoater^  January  19,  1832. 
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Qidck'OCting  Scfeiy^Vdvefor  Steam  Boilers. 

SiR,-^HaviDg  had  frequent  occasion  to 
observe  a  repugnance  to  the  employment 
of  steam  for  heating  buildings,  &c.,on  ac- 
count of  the  risk  ot  accidents  from  explo- 
sion; and  as  many  accidents  have  actually 
occurred  from  this  cause,  I  send  you  a 
description  of  a  quick-acting  safety  appa- 
ratus, which  I  shall  be  glad  to  see  inserted 
in  your  valuable  publication. 

Yours,  &C,  DUNBAK. 

London*  Feb.  24, 1832. 

Explanation  of  the  Engraving. 

When  the  steam  issuing  from  the  boiler, 

through  negligence  or  other  means,  gets 

above  any  required  pressure, (which  maybe  regulated  by  the  loading 
9f  the  piston,)  it  acts  more  or  less  according  to  its  force  upon  the 
piston  A,  which  raises  the  rod  B,  and  opens  the  cock  C ;  the  water 
then  flows  from  the  cock  through  the  pipe  D,  and  is  dispersed  in  a 
shower  by  the  rose  E  fixed  on  Us  end,  which  causes  an  immediate 
condensation.  The  condensed  water  flows  into  the  boiler,  and  causes 
a  reduction  of  temperature.  The  overplus  of  water  which  flows  into 
the  boiler,  may  be  let  out  by  means  of  a  float  connected  with  a  cock. 
This  apparatus  may  be  fixed  in  any  convenient  part  of  the  piping, 
by  screwing  the  box  on  to  the  pipe,  as  shown  in  the  sketch.  And  it 
is  not  subject  to  sticking  as  the  common  valves  are,  (of  which  there 
was  lately  a  melancholy  instance  at  Newcastle,)  as  it  will  be  almost 
continually  on  the  qui  vive.  D. 

[^Mech.  Mag. 

IT  Steam-Boiler  Explosion. 

On  Thursday,  the  22nd  of  March,  the  extensive  calender  house  of 
Messrs.  Goodier  and  Co.  of  Manchester,  was  almost  entirely  de- 
molished by  the  explosion  of  a  steam-boiler,  five  persons  killed,  and 
many  others  severely  wounded.  On  the  forenoon  of  that  day,  the 
engineer  discovered  that  the  eccentric  motion  which  Worked  the 
steam'-valves  had  sustained  some  injury;  a  millwright  was  set  to  re- 
pair it;  but  as  it  was  expected  the  repair  would  be  completed  in  the 
course  of  the  afternoon,  moderate  fires  were  kept  under  the  boilers, 
and  the  steam  kept  up.  The  works  were  driven  principal!  v  bjr  an 
engine  of  32-horse  power,  not  a  high-pressure  one,  but  a  condensing- 
engine  of  the  best  kind,  made  by  Boulton  and  Watt;  and  it  was 
worked  at  a  pressure  never  exceeding  12  lbs.  on  the  square  inch.  It 
was  supplied  with  steam  from  two  twenty  horse  boilers,  which  were 
placed  side  by  side  transversely  across  the  cellar  of  the  building. 
The  safety  valve  is  stated  to  have  been  five  inches  in  diameter,  and 
to  have  been  loaded  with  224  lbs.  being  about  ten  pounds  to  the 
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square  inch.  Bat  it  seems  there  were  no  safety  vaWes  on  the  boil- 
ers themselves,  but  one  upon  a  large  pipe  which  conveyed  the  steam 
to  the  cylinder.  Between  that  pipe  and  the  boiler  were  stop  cocks, 
so  that  each  boiler  could  at  pleasure  be  shut  off  from  the  pipe.  It 
is  supposed  that  one  or  both  of  the  boilers  had  been  thus  shut  off,  for 
the  convenience  of  making  the  repairs.  If  so,  the  steam  could  not 
act  upon  the  safety  valve,  and  the  pressure  becoming  too  great,  an 
explosion  was  the  necessary  consequence.  In  18£8,  an  explosion 
took  place  from  this  very  cause  at  the  factory  of  Mr.  Thomas  Kears- 
ley,  at  Tryldesley,  by  which  ten  persons  were  killed,  and  great  part 
of  a  new  and  extensive  building  demolished.  [MancheBiet  Paper. 


Mamfacturt  of  Salt* 

SiR,-»I  beg  leave  to  intrude  upon  your  valuable  columns,  by  pre- 
senting your  readers  with  some  observations  on  the  manufacture  of 
salt,  part  of  which  I  have  transcribed  from  a  French  work,  written 
by  M.  Berthier. 

The  salt  works  at  Moutiers,  (in  the  department  of  Mont-Blanc,) 
have  four  graduation  houses,  with  faggots  in  the  usual  manner,  and 
a  fifth  with  rope:  which  method  was  invented  some  time  back,  by 
Chevalier  Dubuet.  These  buildings  are  erected  in  a  narrow  pass 
into  a  valley.  The  rope  graduation  house  is  built  in  the  form  of  a  cres- 
cent, in  order  to  favour  the  action  of  the  wind :  it  is  ninety  yards  long, 
of  which  only  seventy  are  occupied  bv  the  ropes.  The  top  of  the  build- 
ing contains  259  wooden  channels,  thirteen  yards  long'and  five  inches 
wide,  and  having  the  same  distance  between  them.  Each  of  these 
channels  is  furnished  with  twenty-three  endless  ropes,  O.OOr  to  0.008 
metres  (.3  inch)  diameter,  which  pass  through  holes  made  in  the 
channels,  and  round  pulleys  fixed  to  the  floor  of  the  building.  As 
each  of  these  endless  ropes  is  8.28  met  long,  the  building  took  up- 
wards of  100,000  met.  (sixty  miles)  of  rope,  when  it  was  originally 
constructed.  The  salt  water  is  raised  to  the  top  of  the  building  by 
an  endless  chain  of  bucket?. 

The  salt  water  is  first  passed  twice  through  two  common  graduat- 
ing houses,  with  faggots,  and  then  the  two  portions  being  united  to- 
gether, the  liquid  is  passed  seven  times,  or  even  oftener,  through  the 
third,  from  whence  they  pass  to  the  fourth.  The  remainder  of  the 
process  differs  according  to  the  weather. 

During  the  fine  season,  which  lasts  three  or  four  months,  the  liquid 
is  passed  from  the  fourth  house  to  the  boilers,  and  from  thence  when 
it  boils  to  the  rope  graduating  house,  where  it  is  repeatedly  raised, 
until  the  greater  part  of  the  salt  is  deposited  upon  the  ropes,  which 
in  very  fine  weather  takes  from  twelve  to  sixteen  hours.  In  general 
twenty-seven  boilings  take  forty-five  days. 

The  cords  are  then  coated  with  common  salt,  so  as  to  be  some- 
times 0.06  (2.3  in.)  in  diameter;  this  salt  is  got  off  by  a  cross 
piece  of  wood,  armed  with  iron  plates,  being  raised  to  the  top  of  the 
building,  and  the  cords  pulled  alternately,  so  as  to  strike  the  salt 
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against  the  plates.  In  the  bad  season  the  water  is  slowly  evaporated 
in  the  boilers,  of  which  there  are  four,  all  of  the  same  size;  tnej  are 
from  between  seven  and  eight  metres  long,  five  and  six  broad,  and 
0.5  met  (19.6  in.)  deep. 

Yours,  &C. 
Oer.£l,  lasi.  H.  B.  Andrews. 

\_Meeh.  Mag. 


CSnometeff  or  Mcohometer.    By  M,  ErnUe  Tobarie. 

This  instrument  is  intended  to  supply  the  manufacturer  with  the 
means  of  ascertuning  the  quantity  of  spirit  in  any  vinous  liquid. 
The  principle  consists  in  boiling  the  wine,  for  instance,  in  the  open 
air,  allowing  the  alcohol  to  escape,  and  making  up  the  bulk  of  the 
residue  by  the  addition  of  pure  water.  The  difference  between  the 
density  of  this  mixture  and  the  original  liquid  indicates  the  quantity 
of  alcohol  which  was  present.  The  apparatus  consists  of  a  small 
boiler  heated  by  a  spirit  lamp;  a  horizontal  cross  bar  near  the  bot- 
tom, when  left  uncovered  by  toe  liauid,  indicates  when  the  ebullition 
has  proceeded  so  far  as  to  insure  oissipation  of  all  the  alcohol.  The 
densities  before  and  after  ebullition  are  ascertained  by  a  hydrometer 
with  a  double  scale.  For  correction  of  temperature,  a  thermometer 
with  double  scale  is  used,  one  scale  being  the  centigrade,  and  the 
otiier  a  peculiar  division,  intended  to  simplify  the  operation.  Tables 
accompany  the  instrument.  The  whole  is  intended  for  the  distillers 
of  the  centre  of  France,  and  costs  about  forty  francs. 

[wSmi.  ife  CInmiej  xlv.  2£2. 


Engraving  in  Stereotype. 


A  substitute  for  wood  engraving  has  lately  been  devised  by  a  youne 
artist,  which,  if  half  the  sanguine  expectations  of  its  inventor  should 
ever  be  realized,  will  totally  supersede  the  present  method.  The 
process,  the  idea  of  which  has  evidently  been  taken  from  the  stereo- 
typing of  letterpress,  is,  as  far  as  hitherto  developed,  as  follows:-*- 
A  smooth  and  level  plate  of  metal  is  covered  with  a  thickness  equal 
to  that  of  the  projecting  part  of  type  of  any  ductile  composition 
which  will  bear  heat;  what  the  inventor  proposes  to  use  he  noes  not 
divulge,  but  it  is  believed  that  many  sorts  of  potter's  clay  will  an- 
swer the  purpose.  While  this  is  in  a  soft  state,  the  design  is,  as  it 
were,  etched  with  a  sharp  instrument,  care  being  taken  that  every 
line  shall  penetrate  through  the  layer  of  composition  to  the  surface 
of  the  plate.  The  great  advantages  here  are,  that  the  engraver  has 
a  much  more  easily  worked  material  than  boxwood  to  operate  upon; 
that  the  design  is  cut  into  the  material,  as  in  copper-plate  engravug, 
instead  of  having  to  be  left  in  high  relief,  which  is  an  elaborate  and 
dilatory  process;  and  that  it  is  executed  without  the  necessity  of  re^ 
versing  the  design^  a  point  of  great  importance,  especially  where  let- 
ters and  inscriptions  are  required;  these,  of  course,  bad  always  to  be 
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cut  the  backward  waj;  by  this  method  they  are  cut  jaat  the  same 
way  as  they  are  to  appear  finally  upon  the  paper.  When  this  por^ 
tioD  of  the  process  is  nnished,  all  that  remains  is  to  harden  the  com- 
position, and  take  off  a  plate,  or  any  number  of  plates,  in  stereotype 
metal,  in  the  same  way  as  if  it  were  the  plaster  impression  from  a 
page  of  letter-press.  These,  of  course,  are  to  be  printed  from  in  the 
usual  manner.  Should  the  project  succeed,  the  cost  of  engravings 
of  the  kind  will  be  very  greatly  reduced.  [^Medu  Mag. 


On  a  netif  Anemometer. — By  Hugh  HamdL 
To  the  Bdttors  of  the  Philosophical  Magazine  and  Annals. 
Gentlemen, 

Mr.  Stevenson  in  his  account  of  the  erection  of  the  Bell  Rock 
light-hoose  observes,  <*  We  cannot  enough  regret  the  want  of  an  effi- 
cient anemometer,  or  instrument  for  measuring  the  force  of  the  wind; 
indeed  we  hardly  know  any  desideratum  of  more  universal  interest.^' 
It  does  not  appear  that  this  is  yet  supplied:  and  when  we  consider 
the  manj  very  eminent  men  who  have  directed  their  attention  to 
this  subject,  and  find  nevertheless  that  they  have  not  succeeded  in 
producing  an  instrument  at  once  ready,  accurate,  and  sensible,  it 
must  be  concluded  that  considerable  diraculty  lies  in  the  way.  And 
though  I  will  not  presume  to  say  that  I  have  completely  overcome  it, 
yet  it  appears  to  me  that  the  instrumejit  which  I  now  propose,  pos- 
sesses advantages  over  any  other  anemometer  that  I  have  seen  or 
read  of. 

Before  describing  the  instrument,  I  wish  to  observe  that  all  the 
anemometers  I  am  acauainted  with  are  founded  on  one  or  other  of 
these  two  principles:  the  deflection  of  a  pendulous  weight,  or  of  a 
falling  boay,  from  the  perpendicular;  or  the  difference  in  elevation 
between  the  two  columns  of  fluid4n  an  inverted  siphon.  Of  this  last 
kind,  the  differential  barometer  of  the  late  Dr.  Wollaston,  surpasses 
in  sensibility  to  an  indefinite  degree,  all  others  of  the  kind,— an  in- 
vention worthy  of  the  accurate  and  comprehensive  mind  of  that  la- 
mented philosopher;  but  it  is  to  be  apprehended  that  in  many  cases 
it  cannot  be  easily  applied  to  practice.*  It  is  the 'other  principle* 
that  of  a  pendalous  weight  deflected,  that  I  make  use  of;  and  1  snail 
DOW  proceed  to  the  description  of  the  instrument  I  propose. 

Imagine  two  pieces,  which  I  shall  call  bars,  like  the  two  ruler 
pieces  of  the  common  parallel  rule,  and  attached  to  each  other  by 
two  joints  in  a  similar  manner;  the  joints  being  constructed  so  as  to 
play  with  scarcely  any  friction.  Let  these  bm  be  placed,  in  con- 
tact, with  the  plane  of  the  joints  perpendicular  to  the  horizon;  it  is 
clear  that  the  weight  of  the  lower  bar  will  cause  it  to  separate  from 
the  upper;  and  the  joints  to  arrange  themseWes  perpendicular  to  the 
horizon.    To  one  end  of  the  lower  bar  (that  end  which  ia  to  be  pre- 

*  A  notice  of  Dr.  Wollaston's  paper  on  hii  DifTerential  BsKMneter,  wiQ  be 
found  in  this  Journal,  p.  349>  vol.  iv. 
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sented  to  the  wind,)  let  a  plane  of  given  magnitude  be  affixed,  per- 
pendicular to  that  bar.  Now,  to  use  the  instrument,  let  this  plane 
be  placed  perpendicular  to  the  wind,  the  upper  bar  bein^  in  a  fixed 
position;  the  two  bars  being  separated  to  their  gceatest  distance,  and 
the  joints  of  course  at  right  angles  to  the  bars,  and  perpendicular  to 
the  horizon*  The  impulse  of  the  wind  acts  as  a  force  on  the  plane, 
and  causes  it  to  recede ;  but  in^  consequence  of  the  two  connecting 
links,  and  the  two  parallel  bars,  it  must  still  preserve  its  parallelism 
to  its  first  position,  while  it  will  continue  to  recede;  the  links  turn- 
ing round  their  centres  until  thej  have  reached  such  an  angle  from 
the  perpendicular  as  shall  produce  an  equilibrium  between  the  im- 
pulse of  the  wind  on  the  plane  and  the  weight  of  the  lower  bar  with 
its  appendages,  now  supported  bjr  the  links  in  an  oblique  position; 
the  angle  bj  which  the  links  deviate  from  the  perpendicular  to  be 
measured  on  a  circular  arc  attached  to  the  fixed  bar.  As  the  lower 
bar,  plane,  and  link^  ought  to  be  made  as  light  as  is  consistent  with 
the  required  strength,  and  further,  perhaps,  their  common  centre  of 
gravity  to  be  brought  bj  counterpoise  into  the  line  joining  the  upper 
centres  of  the  links,  it  will  be  seen  that  the  most  moderate  Dr^^^  ^^ 
cause  the  two  bars  to  collapse,  or  nearly  so.  There  must,  therefore, 
be  a  series  of  weights,  one  or  more  of  which  must  be  suspended  to  the 
lower  bar  according  to  the  strength  of  the  wind,  so  as  to  cause  the 
equilibrium  to  take  place  with  the  links  at  an  angle  not  greater  than 
45^,  from  their  quiescent  or  perpendicular  position. 

Now  the  weight  deflected  is  Known,  the  surface  of  the  plane  is 
known,  and  also  the  angle  passed  through  by  the  links;  hence,  by  an 
easv  calculation,  the  force  acting  on  the  surface  of  the  plane  is  readily 
deduced;  and  from  this  the  velocity  of  the  wind,  by  means  of  the  ta- 
bles published  of  the  relation  between  that  and  the  force. 

I  hope  I  have  made  my  ideas  sufficiently  clear  without  encumber- 
ing your  valuable  pages  with  a  sketch,  or  with  the  details  of  con- 
struction. And  for  the  saiqe  reason  I  shall  not  make  any  compari- 
sons between  this  and  other  anemometers,  except  that  I  conceive  the 
suspended  sphere,  as  it  always  presents  an  equal  and  similar  surface 
to  the  wind,  makes  a  very  simple  anemometer,  and  by  counterpois- 
ing as  I  have  done,  it  might  be  rendered  sensible  to  almost  any  de- 
gree; but  I  think  it  is  liable  to  objections,  from  which  I  believe  that 
which  I  propose  to  be  free. 

I  shall  feel  obliged  if  vou  will  give  insertion  to  this  paper  in  your 
extensively  read  and  valuable  journal;  my  object  being  to  assist  in 
attaining  that  desideratum  which  would  be  of  such  advantage  ia 
many  cases  of  practical  mechanics,  as  well  as  in  meteorological  ob- 
servations. 

I  am,  gentleAien,  your  obedient  servant, 

DubVn^  OcL  28, 1881.  Hugh  Hamell. 

[PhU.  Mag. 


Digitized  by 


Googk 


140 

Indian  Jlrts  and  MamfacturtB. 

No.  IL* 
The  Palm  or  Toddy  Tree. 

The  most  extensivelj  useful  tree  in  India,  and  probably  io  the 
world,  is  the  palm  tree.  Id  India  I  have  only  obeeired  four  species. 
Ist.  the  cocoB  nudfwa^  or  cocoa-nut  tree,  which  is  common  all  aIoD£ 
the  western  coast,  near  the  sea,  as  far  north  as  Sorat— -some  are  found 
even  more  to  the  northward.  £ndlj.  the  banoBBU^ /labdHformiB, 
which  the  natives  call  the  **tar,''  is  also  in  great  numbers  as  far  up 
as  Cutch;  I  have  myself  seen  it  130  miles  from  the  sea;  but  I  believe 
it  is  to  be  found  at  a  much  greater  distance.  Sdly.  the  phoenix  dae^ 
iyUfera^  or  date  palm,  is  common  all  the  way  up  the  coast  from  Cape 
(jormorin  to.  Cutch,  and  is  found  several  mile%  inland.  4thly.  the 
arecoj  which  is  cultivated  only  on  account  of  the  nut,  is  found  in  gar- 
dens in  Bombay,  Baroda,  &c.  &c. 

Every  part  of  the  cocoa-nut  tree  is  used  for  some  purpose  or  other. 
The  nut  is  well  known,  and  is  not  only  an  indispensable  ingredient 
in  every  article  of  native  cookery,  curries,  pilaws,  &c.:  but  yields  by 
expression  (when  dried,^  an  oil  which  is  superior  to  linseed  oil  for 
burning,  both  as  having  less  smell,  and  producing  in  the  combustion 
no  visible  smoke.  The  natives  also  anoint  themseves  all  over  with 
it.  The  shells  of  the  cocoa-nut,  when  burnt  to  charcoal  and  pounded, 
are  used  in  paint,  like  lamp-black  in  England.  The  hard,  or  inner 
shell  of  the  nut,  forms  their  drinking  cups,  as  well  as  a  material  part 
of  their  smoaking  apparatus^  half  full  of  water,  with  two  hollow  bam- 
boos fitted  into  as  many  holes  bored  in  it,  and  an  earthen  <*  chilum". 
at  the  top  full  of  tobacco,  it  forms  their  ^<  hukka,"  a  companion  which 
no  native  would  willingly  be  without.  The  outer  shell  consists  of  a 
stringy  substance  called  ^<  coir,",  pronounced  <<  kyar."  It  is  equal 
to  horse  hair  for  stuffing  mattresses,  pillows,  &c.,  and  when  formed 
into  ropes  is  in  some  respects  equal,  and  in  others  superior  to  hempen 
cordage,  being  much  lighter,  more  elastic,  and  not  so  likely  to  be  da- 
maged by  wet.  The  leaves  oif  this,  as  well  as  of  the  *^  tar"  tree,  when 
dried  and  platted,  are  called  **  cajan,"'and  are  used  for  laving  under 
the  thatch  of  houses,  by  which  a  much  smaller  quantity  of  grass  will 
suffice.  They  are  sometimes  used  without  grass,  but  then  require  to 
be  renewed  annually.  The  body  of  the  tree  is  of  much  service,  when 
hollowed  out,  as  a  course  to  conduct  water  across  a  road,  or  <<  nulla" 
{the  dry  bed  of  a  rivulet,  or  mountain  torrent,)  for  the  purpose  of 
irrigating  lands  at  a  distance  from  the  well,  or  tank,  from  whence  the 
water  is  drawn.  But  to  the  owner  of  the  property  the  most  valuable 
part  of  the  palm  tree  is  the  toddy.  The  best  and  sweetest  is  extract- 
ed from  the  date  palm;  the  cocoa-nut  tree  yields  the  next  best,  which, 

*  The  great  diitance  of  the  writer  of  these  valuable  paperg  from  England,  vill 
account  tor  hia  communicationa  being  ao  *' far  between."  No.  1  appeared  in 
oar  14th  vol.  p.  387.  We  need  not  aay  that  an  early  continuatton  of  the  aeries 
will  be  most  MccepxMe.-^Editor  MeeL  Mag. 
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however,  as  well  as  that  obtained  from  the  "  tar,"  or  fan-leaf  palm, 
(a^  I  believe  it  is  called,)^  is  more  abundant  than  the  former;  it  is 
never'taken  from  the  areca.'  This  liquor  is  thus  obtained.  At  sun- 
set, a  man  of  the  Bundarree  caste  of  Hindoos  mounts  the  tree  with 
two  or  three  earthen  pots,  called  ^  chattv,"  capable  of  containing 
about  a  gallon  each,  tied  to  his  waist,,ancf  a  large  knife,  shaped  like 
a  sickle,  in  bis  hand.  He  is  assisted  in  his  mounting  bj  two  circu- 
lar pieces  6f  rope,  large  enough  to  extend  round  (when  doubled^  two- 
thirds  of  the  circumference  of  the  tree,  one  of  them  being  attacned  to 
his  hand,  and  the  other  to  his  feet,  by  which  means  he  ascends  the 
tree  without  the  assistance  of  his  knees.  Some  of  these  trees,  I  should 
guess,  are  above  100  feet  in  height;  and  one  man  has  twice  dailj  to 
ascend  and  descend  some  fourteen  or  fifteen,  or  even  more  of  them. 
He  cuts  off  one  of  the  leaves  of  the  tree  when  the  stalk  is  about  two 
inches  in  diameter,  and  ties  on  one  of  these  chatty  pots.  If  the  leaf 
has  before  been  cut  off  for  the  extraction  of  the  toddy,  he  only  re- 
moves half  an  inch  from  the  end  of  the  stalk,  whence  the  toddy  again 
exudes.  After  having  thus  fixed  his  pots,  sometimes  three  or  four  on 
one  tree,  he  descends  the  tree,  and  mounts  as  many  more  as  may  be 
necessary.  In  the  morning,  at  daybreak,  he  returns  to  the  trees, 
takes  down. the  pots,  which  are  half  full  of  liquor,  and  places  others 
in  their  stead.  This  liquor,  which,  when  fresn  from  the  tree,  is  call- 
ed ^^neera,"  is  as  transparent  as  water,  and  of  a  pleasant,  sweet 
taste;  but  immediately  the  sun  rises,  it  begins  to  ferment,  after  which 
it  becomes  of  a  milky  colour,  tart,  and  sourish*— it  is  then  termed 
<*taree,"  whence  our  corruption,  toddv.  The  fermentation  is  soon 
at  its  height,  and  in  that  state  it  is  used  by  our  bakers  as  a  substitute 
for  yest  to  raise  the  dough.  A  great  deal  of  the  taree  is  drank  by 
natives,  and  is  of  an  intoxicating  (]uality;  but  by  far  the  greater  por- 
tion is  made  into  vinegar,  or  distilled  into  arnick.  The  European 
soldiers,  and  even  warrant  officers,  who  are  used  to  it,  prefer  arrack 
to  brandy  or  rum,  though  it  is  not  relished  by  Europeans  on  their 
first  arrival.  Besides  arrack,  there  is  another  species  of  distilled 
liquor,  called  ^^  mowrah,"  which  is  made  from  the  flowers  of  a  tree 
of  the  same  name,  which  grows  to  about  the  size  of  a  beech  tree.  As 
I  have  not  had  an  opportunity  of  examining  it,  I  do  not  know  to  what 
class  it  belongs,  or  what  its  English  or  Linna^n  name  may  be.  The 
flowers,  when  dried,  have  much  the  appearance  of  a  fig,  but  are  only 
about  the  size  of  a  raisin;  and  their  taste  is  somewhat  like  the  latter, 
with  a  bitter  flavour  exactly  like  hops;  and  I  have  no  doubt  that 
when  we  shall  have  proceeded  to  so  high  a  degree  of  refinement  in 
this  country  as  to  brew  our  own  **  Hodgson,"  that  they  will  fully  an- 
swer every  purpose  of  the  latter. 

Benoeik. 
Gaozeralj  Oct.  28, 1830. 

[Mech.  Mag. 
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On  the  Discharge  of  a  Jet  of  Water  xmder  Mercury. 
By  R.  W.  Fax,  Eaq. 

Havine  observed  that  a  communication  of  mine  ^*  on  the  dischar^ 
of  a  jet  oT  water  under  water,"  inserted  in  No.  47  of  the  Philosophic 
cal  Magazine,  has  been  noticed  in  the  last  number  of  the  Journal  of 
the  Royal  Institution,*^!  will  take  this  opportunity  of  mentioning,  that 
where  a  jet  of  water  is  discharged  under  mercury,  the  results  are  the 
same,  under  a  given  force,  as  when  it  takes  place  in  water,  or  air, 
the  quantity  discharged  being  in  all  cases  the  same,  in  the  same  time. 

Hence,  it  appears  that  the  force  with  which  a  moving  or  spouting 
fluid  recoils  is  not  affected  by  the  surrounding  medium,  however  rare 
or  dense  it  may  be:  and  thus  -we  may  understand  why  the  attempts 
which  have  been  made  to  propel  vessels  by  forcing  water  through 
them  against  water,  have  not  proved  advantageous. 

The  well  known  fact  that  lar^e  rivers  penetrate,  in  a  direct  course, 
far  into  the  ocean,  notwithstanding  its  agitation  by  tides  and  currents, 
is  somewhat  analogous;  and  were  it  not  for  this  remarkable  degree  of 
mobility  in  water,  the  sediment,  which  is  now  mostly  deposited  at  a 
considerable  distance  in  the  sea,  would  accumulate  near  the  mouths 
of  rivers,  and  tend  to  divert  them  from  their  course. 

Whilst  making  my  experiments  on  the  jet  of  water,  I  noticed  that 
when  sand  was  dropped  into  the  water  near  the  orifice  from  which 
the  jet  issued,  it  was  drawn  laterally  toward  the  hole,  till  it  dis- 
tinctly appeared  to  enter  it,  but  it  was  in  fact  only  an  optical  decep- 
tion, the  grains  of  6andl)eing  carried  away  by  the  jet  as  soon  as  they 
came  in  contact  with  it,  with  such  great  velocity  as  to  be  perfectly 
invisible.  {Jour.  Roy.  Inst. 


Tanning  of  Leather  by  Grape  Marc. 

A  medical  man  of  the  neighbourhood  of  Narbonne  has  announced 
that  the  marc  of  erapes,  after  being  distilled  for  the  purpose  of  sepa- 
rating the  alcohol,  is  an  important  assistant  to  oak  bark,  in  the  tan- 
ning process.  After  preparing  skins  in  the  usual  manner,  he  placed 
them  in  the  pits  with  the  marc,  in  the  place  of  bark.  In  thirty-five 
or  forty  days  the  tanning  was  finished.  The  expected  advantages 
are,  1,  shorter  time;  £,  reduction  of  the  price  of  oak  bark;  3,  a  more 
agreeable  odour  of  the  leather  than  that  given  by  oak  bark;  4,  great- 
er strength  in  the  leather.  {Recudl  InduatrtSle. 


Planting  Potatoes  whole. 

A  correspondent  of  the  Gardener's  Magazinot  No.  xxxv.  for  De- 
cember, writing  upon  the  above  question,  agrees  with  Mr.  T.  A. 
Knight  in  recommending  that  they  should  \^  planted  whole:  and 
adds,  **  as  a  testimony,  1  will  state  an  experiment  of  mine  in  18SS. 
I  planted  four  plants  containing  two  eyes  to  each;  four,  the  crowns 

^  •  See  vol.  viii.  p.  69,  of  this  Journal. 
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containing  perhaps  five  or  six  eyes  each;  four  small  whole  potatoea, 
(what  are  here  termed  chats;)  four  large  whole  ones,  (or  what  are 
termed  ware  potatoes.)  Now  for  the  weight  of  the  produce  of  each 
kind:  the  produce  of  the  first  four  roots  weighed  eight  pounds;  that  of 
the  second  four,  eleven  pounds;  that  of  the  third  four,  fifteen  pounds; 
that  of  the  fourth  four,  sixteen  pounds.  I  think  this  will  make  clear 
to  any  one,  that  the  reTerse  of  what  is  generally  followed  oug;ht  to  be 
practised;  namely,  to  plant  crowns  or  whole  potatoes  in  lieu  of  a 
plant  with  two  eyes*  This  is  even  the  second  trial  I  hare  made,  and 
found  it  the  same;  but  I  was  not  so  particular  in  the  first  experiment 
as  in  the  second,  having  determined  by  my  eye,  the  difference  was 
so  obvious.  I  think  this  of  the  greatest  importance  to  the  agricul- 
turist If  it  hold  good  for  an  acre,  what  a  difference  in  the  produce! 
The  object  of  a  little  extra  seed  bears  no  comparison  to  the  extra 
produce;  and  besides^  the  labour  of  cutting  is  saved. 

\Rep.  Pat.  Inv. 


Pun  Oil  for  Chronometers. 

Put  about  one  gallon  of  good  olive  oil  into  a  cast  iron  vessel  capa- 
ble of  holding  two  gallons ;  place  it  for  one  hour  over  a  slow  clear 
fire,  keeping  a  thermometer  suspended  in  it;  and  when  the  tempera- 
ture rises  to  220''  check  the  heat,  never  allowing  it  to  exceed  £30^, 
nor  descend  below  212^;  at  the  end  of  the  hour  the  whole  of  the  wa- 
ter and  acetic  acid  will  be  evaporated.  The  oil  is  then  to  be  exposed 
to  a  temperature  of  30^  to  36^  for  two  or  three  days,  till  a  consider- 
able portion  of  it  is  congealed,  and  while  in  this  state  the  whole  is 
to  be  poured  on  a  musUn  filter,  to  allow  the  fluid  portion  to  run 
througn.  This  fluid  portion  is  then  to  be  filtered  once,  or  oftener, 
through  newly  prepared  animal  charcoal,  ^ssly  powdered,  or  ra- 
ther broken,  and  placed  on  bibulous  paper,  in  a  wire  frame,  within  a 
funnel;  by  this  operation  any  rancidity  that  is  present  will  be  entire- 
ly removed,  and  the  oil  rendered  perfectly  bright  and  colourless. 
This  process  has  been  employed  for  several  years  with  great  success 
by  Mr.  Henry  Wilkinson,  of  Pall  Mall,  and  Messrs.  Baraud  and 
Sons,  of  Comhill,  who  both  a^e  in  representing  it  as  superior  to 
every  other  mode  of  purification  hitherto  known.  Mr.  Wilkinson 
states  that  he  does  ^*  not  think  it  possible  to  render  oil  purer  or  bet- 
ter qualified  for  the  required  purposes,  as  no  extraneous  substance  is 
introduced  which  can  in  the  slightest  degree  injure  its  quality." 

[A/ccA.  Mag. 


If  On  the  Detection  of  the  Traces  of  Writing  Fraudulently  Efface^. 

Professor  Gazziri,  of  Florence,  having  been  frec^u en tlv  appointed 
by  the  tribunals  to  give  professional  evidence  on  trials  of  this  nature 
instituted  experiments  on  the  subject,  which,  by  showing  him  the 
possibility  of  removing  not  only  the  ink,  but  also  the  materials  em- 
ployed in  its  removal,  proving  that  cases  might  arise  when  the  fraud 
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ooold  not  be  detected  in  any  other  manner  than  bj  examining  the 
condition  of  the  paper  or  other  materialg  written  upon.  For  this  pnr* 
poee  optical  means  were  tried  in  vain,  and  immersion  in  water  did 
not  show  such  a  difference  in  the  alMorptive  power  of  the  written 
and  unwritten  parts,  as  happen  in  the  employment  of  certain  sympa- 
thetic inks;  but  on  exposure  of  the  suspected  paper  to  a  moderate 
fire,  the  paper,  which  m  consequence  of  the  corrosive  effects  of  the 
ink,  wasm  thosejparts  altered  m  its  nature,  was  unequally  acted  on 

Sthe  process  of  carbonization,  and  thus  the  number  and  len|;th  of 
» lines,  and  often  the  whole  of  the  erased  portion,  were  distinctly 
revealed.      [JFIrsI  ItqHfrt  of  British  Jlsso.for  Jidvanc  ofSamce. 
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On  the  invention  and  progress  of  Medal  ruling  in  the  UnUed  States* 

By  the  Committeb  on  Publications. 

(with  a  oopperplate.) 

During  the  time  when  communication,  even  between  neighbouring 
nations,  was  not  common,  similar  inventions  were  frequently  made 
independently  in  several  different  countries  and  at  different  times : 
hence,  in  the  progress  of  information,  per|)etual  disputes  arose  as  to 
originality,  or  priority,  and  much  crimination  and  bitter  feeling^  were 
pr^uced. 

America  has  been  without  her  journals  to  put  forth  the  claims  of 
her  ingenious  men,  and  the  credit  of  more  than  one  invention  has 
passed  from  her  to  those  who  have  been  able  to  give  greater  publicity 
to  their  designs;  but  this  day  has  passed  away,  and  we  find  notices  of 
the  ingenious  works  of  our  countrymen  transferred  to  the  pages  of 
foreign  journals  to  be  appreciated  and  acknowledged  abroad  as  well 
as  at  home. 

We  propose  briefly  to  set  before  our  readers  a  correct  history  of  the 
invention  of  a  machine  for  straight  and  waved  Knejrulingj  and  for 
medal  rulings  which  the  impressions  conveyed  by  the  following  parar 
graphs  appear  to  render  necessary. 

Extract  from  the  proceedings  of  the  Friday  evening  meetings  of  the 
Royal  Institution  of  Great  Britain,  as  given  in  the  Philosophical 
Magazine  and  Annals  of  Philosophy.,  for  April,  1%$^ 
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"  FAruary  3rf. 

<«  Afterwards  the  beautiful  machine  constructed  bj  Mr*  Bate,  of 
the  FouUry,  forproducingengravingsof  medals  bj  machinery  applied 
to  the  surface  of  the  medal  itself,  or  to  that  of  the  cast  from  it,  was 
shown  and  explained  bj  Mr.  Faraday.  Drawings  would  be  required 
to  make  the  description  intelligible  here.  A  plate  was  partly  engrav- 
ed, and  .many  impressions  from  other  plates  were  shown.  Mr.  Bate 
is  still  engaged  in  perfecting  this  instrument." 

We  are  not  told  who  invented  this  machine,  but  Mr.  Bate's  claims 
appear  more  distinctly  in  the  terms  of  a  patent  which  he  has  taken 
out. 

^*  John  Bate,  of  the  Poultry,  optician,  for  an  improvement  or  im- 
provements on  machinery  applicable  to  the  imitation  of  medals,  sculp- 
ture, and  other  works  of  art,  executed  in  relief;  si^c  months:  April 
9.''— {Mechanical  Mag.) 

Believing  that  the  credit  of  the  invention  of  a  machine  for  medal 
ruling  is  due  to  America,  we  will  briefly  set  forth  our  proofs,  and  then 
speak  of  the  improvements  which  of  late  years  the  method  has  under- 
gone. 

The  proofs  to  be  given  of  the  existence  and  state  of  a  machine  are 
to  be  derived  from  the  results  produced  by  it 

In  18ir,bv  the  use  of  a  machine  which  had  been  invented  in  Phi- 
ladelphia, Christian  Gobrecht,  die  sinker,  produced  upon  copper  an 
engraving  from  a  medal,  having  upon  it  the  head  of  Alexander  of  Rus- 
sia: from  this  engraving  impressions  were  taken  and  distributed. 
One  of  these  impressions  we  have  seen. 

In  1819  Asa  Spencer,  (now  of  the  firm  of  Draper,  Underwood  &  Co., 
bank  note  engravers,")  took  with  him  to  London  a  machine  of  the  kind 
above  alluded  to,  which  was  designed  principally  for  straight  and 
waved  line  ruling.  This  machine  was  used  in  London  during  the  year 
just  mentioned,  and  the  mode  of  ruling  waved  lines,  and  of  copying 
medaUy  was  then  exhibited  and  explained  by  Mr.  Spencer  to  several 
artists;  particularly  to  Mr.  Turrell,  who  took,  by  permission,  a  draw- 
ing of  the  machine,  for  the  purpose  of  having  one  made  for  his  own  use. 

Xittle,  however,  was  done  in  the  way  of  medal  ruling  until  about 
three  years  since,  when  a  desire  to  apply  the  method  to  the  engrav- 
ing of  designs  for  bank  notes  caused  it  to  be  revived  by  Mr.  Spencer, 
who  bestowed  great  attention  upon  it,  and  overcame  the  difficulties 
met  with  in  the  outset 

The  peculiar  construction  of  this  machine  has  never  been  made  a 
secret,  nor  has  it  ever  been  patented,  although  prudential  motives 
have  required  that  it  should  not  be  minutely  described,  and  thus  be 
placed  in  the  hands  of  those  by  whom  its  use  mi^ht  be  perverted.  In 
consequence  of^this  free  communication  in  relation  to  this  machine, 
it  is  now  made,  with  modifications  in  the  details,  for  engravers,  by 
some  of  our  machinists.  We  have  lately  had  the  pleasure  of  inspect- 
ing one  of  beautiful  workmanship,  made  by  Messrs.  Tyler,  Fletcher 
&Co. 

The  operations  performed  by  this  machine  are  the  ruling  of  parallel 
straight  lines  at  any  required  distances  apart,  and  either  continuous 
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or  broken;  ruling  converging  straight  lines;  ruling  waved  lines,  the 
waves  being  either  similar  or  varying  bj  more  or  less  imperceptible 
gradations;  and  medal  ruling,  or  transferring  to  copper  the  fac-simile 
of  a  medal  without  injuring  its  surface,  the  waved  lines  presenting  a 
copy  of  the  minutest  parts  of  the  medal. 

Mr.  Bate  is  said,  in  the  extract  which  we  have  given,  to  be  engage 

ed  in  perfecting  a  machine  for  medal  ruling:  in  his  patent  he  claims 

the  improvements  on  a  machine  for  that  purpose.  It  is  impossible  to 

.  say  how  far  this  latter  claim  may  be  borne  out,  since  a  description  of 

thepatented  improvement I^is not  yet  reached  us. 

That  Mr.  Spencer  has  essentially  perfected  this  machine  as  far  as 
beauty  of  execution,  and  fidelity  of  representation  in  the  work  to  be 
done  by  it  are  concerned,  we  do  not  hesitate  to  say,  and  that  the  pub- 
lic here,  and  our  brethren  of  England,  may  be  enabled  to  judge  for 
theinselves,  we  haveobtaitied  from  Mr.  Spencer  a  specimen*  of  medal 
ruling  executed  with  his  machine^  an  impression  from  which  we  give. 

The  engraving  is  made  from  a  copper  medal  placed  in  an  embossed 
card  of  the  ordinary  kind.  The  surface  of  the  medal  bears  not  the 
slightest  trace  of  injury  from  the  machine,  and  even  the  yielding  sur- 
face of  the  card  is  not  roughened  by  it. 

An  impression  taken  thus  from  a  plate  gives  but  a  faint  idea  of  the 
exfjuisite  effect  produced  by  engravings  themselves  made  by  this  ma- 
chine upon  a  polished  surface  of  gold  or  silver. 

A  series  of  the  Napoleon  medals,  together  with  a  portion  of  the 
series  of  medals  struck  in  commemoration  of  the  events  of  the  first 
French  revolution  attest  the  skill  of  Mr.  Spencer. 

If  even  claims  to  improvement  upon  this  machine  should  be  esta- 
blished, we  trust  that  what  has  been  here  advanced  in  relation  to  the 
invention  and  progress  of  medal  ruling  in  this  country,  will  neither  be 
overlooked  nor  forgotten. 

^___ A.  D.  B. 

Description  of  an  apparatus  used  as  a  substitute  for  the  Lewis  in  rais- 
ing heavy  stones.     By  Wm.  Howard,  Civil  Engineer. 

TO  TBS   XSrrOB  OT  TBI   JOUBVAL  Ot  TBB  TBAVKMV  IVSTITUTX. 

Dear  Sir,— I  send  yon  the  description  of  a  hook  or  lever  for  rais- 
ing stone,  which  I  have  found  very  useful  for  the  particular  purpose 
for  which  it  was  intended.  It  is,  I  believe,  new;  but  it  is  very  pos- 
sible that  your  intimate  knowledge  of  whatever  has  been  done  in  the 
vftLj  of  mechanical  contrivances,  may  convict  it  of  being  a  ^  modern 
antique."    If  you  cannot  find  its  prototype,  I  think  I  may  safely  lay 

nd  in  that  case  I  would  thank 


claim  to  it  as  an  original  invention:  and 

you  to  insert  this  description  in  your  valuable  journal,  with  a  hope 
that  it  may  be  found  to  be  of  use  in  other  cases  similar  to  that  in  which 
I  have  employed  it. 

Tours^  respectfully, 
Baltimore^  July  Slst,  1832.  Wm.  Howard. 

*  Various  specimens  of  thb  work  have  been  long  since  sent  to  London,  and 
may  be  found  m  the  possession  of  Messrs.  Perkins  and  Heath,  and  of  other  artists. 
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DESCRIPTION. 


The  M^Kiro  school,  now  erection  io  Btltimore  by  the  liberality  and 
taate  of  a  public  spirited  iDdividual,  is  to  be  an  exact  copy,  as  to  the 
portico,  of  the  celebrated  temple  of  Theseus  at  Athens,  and  of  the 
, precise  size  of  the  original.  The  body  of  the  building  is  composed  of 
blocks  of  granite  ashler,  from  Ellicott's  mills,  each  course  being  of 
the  same  height  To  permit  these  blocks  to  be  placed  with  accuracy 
and  convenience,  it  was  necessary  to  suspend  each  one  in  such  man- 
ner as  to  leave  its  bed  and  sides  entirely  free.  The  Lewis  with  two 
pins,  represented  in  fig.  l,aDd  similar  to  one  described  in  Rondelet, 
Mft  de  Batir  was  tried,  and  found  to  succeed  very  well,  requiring 
only  two  holes  to  be  bored  about  three  inches  deep,  which  can  be  done 
in  the  granite  with  great  facility.  Still  it  was  desirable  to  avoid  the 
labour  of  fitting  this  Lewis  to  more  than  400  blocks,  and  the  contriv- 
ance represented  by  fig.  2,  was  invented  for  the  purpose,  and  has 
been  found  to  answer  perfectly. 

It  consists  of  an  iron  bar,  bent  in  the  form  A  B  C  D,  and  of  a  size 
proportionate  to  the  blocks  of  ashler  intended  to  be  raised.  At  C  a 
mortise  is  made  through  it,  admitting  freely  the  bar  H  E.  This  bar 
is  pierced  with  holes,  as  shown  in  the  figure,  through  one  of  which 
an  iron  pin  is  put,  to  prevent  it  from  slipping  towards  H.  At  F  is  a 
plate  attached  to  this  bar,  between  which  and  the  ashler  block  G,  a 
piece^  of  wood  is  placed  to  keep  the  iron  from  injuring  the  worked 
face  of  the  block.  The  end  D  forms  a  steel  pin,  which  may  be  in« 
sorted  about  an  inch  into  a  hole  bored  in  the  block ;  but  in  cases 
where  the  least  projection  or  shoulder  can  be  found  for  this  point  to 
catch  hold  of,  this  labour  of  boring  is  not  necessary;  the  smallest  pro- 
minence being  sufficient  to  give  the  instrument  a  perfectly  firm  hold, 
or  Kripe,  of  the  stone,  which  becomes  still  firmer  as  the  weight  comes 
to  bear  on  it. 


la. 
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Remarks  on  the  Strength  of  Cylindrical  Steam  Boilers.     By  Prof. 

Walter  R.  Johnson,  of  the  Franklin  Institute. 
[Read  before  the  Institute  at  the  stated  Monthlylleeting,  July  26»  1832.] 

It  has  been  generally  auppoaed  that  the  rolling  of  boiler-plateirou^ 
gives  to  the  sheets  a  greater  tenacity  in  the  direction  of  the  length, 
than  in  that  of  the  breadth.  Supposing  this  to  be  correct,  it  has  fre- 
quently been  asked  how  the  sheets  ought  to  be  disposed  in  a  cylindri* 
cal  boiler  of  the  common  form,  in  order  to  oppose  the  greatest  strength 
.to  the  greatest  strain.  It  has  also  been  asked  whether  the  same  ar- . 
rangement  will  be  required  for  all  diameters,  or  whether  a  magnitude 
will  not  be  eventually  attained,  which  may  require  the  direction  of 
the  sheets  to  be  reversed  ? 

To  determine  these  questions  in  a  general  manner  recourse  must 
be  had  to  mathematical  formulas,  assuming  such  symbols  for  each  of 
the  elements  as  may  apply  to  any  given  tase  of  which  the  separate 
data  are  determined  either  by  experiment  or  by  the  conditions  of  the 
case.    The  principles  of  the  calculation  require  our  first  notice. 

1.  To  know  the  force  which  tends  to  burst  a  cylindrical  vessel  in 
the  longitudinal  direction,  or,  in  other  words,  to  separate  the  head 
from  the  curved  sidesj  we  have  only  to  consider  the  actual  area  of  the 
head,  and  to  multiplj^  the  number  of  units  of  surface  by  the  number 
of  units  of  force  applied  to  each  superficial  unit.  This  will  give  the 
total  divellent  force  in  that  direction. 

To  counteract  this,  we  have,  or  may  be  conceived  to  have,  the  te- 
nacity of  as  many  longitudinal  bars  as  there  are  lineal  units  in  the 
circumference  of  the  cylinder.  The  united  strength  of  these  bars 
constitutes  the  total  retaining  or  quiescent  force,  and  at  the  moment 
when  rupture  is  about  to  take  place,  the  divellent  and  the  quiescent 
forces  must  obviously  be  equal* 

2.  To  ascertain  the  amount  offeree  which  tends  to  rupture  the  cy- 
linder along  the  curved  side,  or  rather  along  two  opposite  sides,  we 
may  regard  the  pressure  as  applied  through  the  whole  breadth  of  the 
cylinder  upon  each  lineal  unit  of  the  diameter.  Hence  the  total 
amount  of  force  which  would  tend  to  divide  the  cylinder  in  halves 
by  separating  it  along  two  lines,  on  opposite  sides,  would  be  repre- 
sented by  multiplying  the  diameter  by  the  force  exerted  on  each  unit 
of  surface,  and  this  product  by  the  length  of  the  cylinder.  But  even 
without  regarding  the  length,  we  may  consider  the  force  requisite 
to  runture  a  single  band  in  the  direction  now  supposed,  and  of  one 
lineal  unit  in  breadth;  since  it  obviously  makes  no  difference  whether 
the  cylinder  be  long  or  short  in  respect'to  the  ease  or  difficulty  of  se- 
parating the  sides.  The  divellent  force  in  this  direction  is,  there- 
fore, truly  represented  by  the  diameter  multiplied  by  the  pressure  per 
unit  of  surface.  The  retaining,  or  qtdescent  force,  in  the  same  di- 
rection, is  only  the  strength  or  tenacity  of  the  two  opposite  sides  of 
the  supposed  band.  Here  also  at  the  moment  when  a  rupture  is  about 
to  occur,  the  divelleni  must  exactly  equal  the  quiescent  force. 

S.  In  order  to  estimate  the  augmentation  of  divellent  force  conse- 
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quent  upon  an  Increase  4>r  diameter,  we  have  only  to  consider  that  as 
the  diameter  is  increased  the  product  of  the  diameter^  and  the  force 
per  unit  of  surface^  is  increased  in  the  same  ratio.  But  unless  the 
thickness  of  the  metal  be  increased,  the  quiescent  force  must  remain 
unaltered.  The  qtdescent  forces,  therefore,  continue  the  same — ^the 
MvMeni  increase  with  the  diameter. 

4.  Aj^aini  as  the  diamjeter  of  the  cylinder  is  increased,  the  area  of 
its  end  is  increased  in  the  ratio  of  the  square  of  the  diameter.  The 
divdtent  force  is  therefore  augmented  in  this  ratio.  But  the  retaining 
force  does  not,  as  in  the  other  direction,  remain  the  same,  since  the 

^  drcuniference  of  a  circle  increases  in  the  same  ratio  as  the  diameter*. 

*  The  quiescent  force  will  consequently  be  augmented  in  the  simple  ra« 
tio  of  the  diameter,  without  any  additional  thickness  of  metal.  So 
that  on  the  whole,  the  total  tendency  to  rupture  in  this  direction  will 
increase  only  in  the  simple  ratio  of  the  diameter. 

5.  Since  we  have  seen  that  the  tendency  to  rupture,  in  both  direc- 
tions, increases  in  the  simple  direct  ratio  of  the  increase  of  diameter, 
it  is  obvious  that  any  position  of  the  sheets  which  is  fight  for  one  di- 
ameter, must  be  right  for  all.  Hence  there  can  never  be  a  condition, 
in  regard  to  mere  magnitude,  which  will  require  the  sheets  to  be  re- 
versed. 

6.  The  foregoing  considerations  being  once  admitted,ye  may  pro- 
ceed to  ascertain  what  is  the  true  direction  of  the  greatest  tenacity 
in  the  sheet,  if  any  difference  exist,  and  what  that  difference  might 
amount  to,  consistently  with  equal  safety  of  the  boiler  in  both  direc- 
tions. 

7.  Let  X  B  the  diameter  of  the  cylinder. 

^  /  SB  the  force  or  pressure  per  unit  of  surface,  (pounds  per  square 
inch,  for  example.) 

T  tss  the  tenacity  of  metal  which,  with  the  diameter  a;  and  the  force 
/,  will  be  required  in  the  lineal  unit  of  the  circumference  in  order  to 
hold  on  the  head. 

Then  will  the  whole  otite^cen/  force  be  d.l416xT,  while  the  di» 
vellent  will  be  .7854  x'fi  consequently  .7854  xY  a^  S.1416x  as  above 
stated. 

Dividing  by  .7854  x  we  have  sf^AT;  and  we  derive  immedi«» 
ately — 

4T 

4 

That  is,  the  tenacity  of  the  longitudinal  bar  of  the  assumed  unit  in 
widthf  wUl  be  one  fourth  of  the  product  of  the  diameter  into  the  pres' 
surCf  measuring  the  tenacity  by  the  same  standard  as  the  pressure^  . 
whether  in  pounds  or  kilograms. 

8.  Now  assuming  the  tenacity  required  in  the  circu&ir  dam/ of  the 
same  width  to  be  /,  we  shall,  agreeably  to  what  has  already  been  said^ 
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b9je  the  diveUent  force  expressed  by  rff  and  the  quiescent  by  8I>  so 

thata/— Stand  <»i^.    Also/^^;  and  a?«y. 

Having  thus  obtained  two  expressions  for  each  of  the  qaantities  x 
and  f,  we  may»  by  comparing  them,  readily  discover  the  relative 
valaes  of  T  and  /,— thus, 
4T"I 

Xbm  — 

{.  S>hencelZa^whence4Tai^,or/ai2T.    From  which 

it  follows,  that  under  a  known  diameter^  and  with  a  given  force  or 
preesure^  the  tenaeiiy  of  metal  in  a  cylindrical  boiler  of  uniform  thick" 
nese^  ought  to  be  twice  ae  great  in  the  direction  of  the  curve  aa  in  that 
of  the  length  of  the  cylinder^  and  that  if  this  could  be  the  caee  the 
boiler  would  still  have  equal  safety  in  both  directions. 

In  whatever  direction,  therefore,  the  rolling  of  metal  gives  the 
f;reatest  tenacity,  in  the  same  direction  must  the  sheet  always  be  bent 
in  forming  the  convexity  of  the  cylinder.  It  follows  that  if  we  sup- 
pose the  tenacity  precisely  equal  in  both  directions,  the  liabilitv  to 
rapture  by  a  mere  internal  pressure,  ought  to  be  twice  as  great  along 
the  longitudinal  direction  as  at  the  jimcturc  of  the  head.  This  supposes 
the  strain  regular,  and  the  rivetting  not  to  weaken  the  sheet. 

9.  To  know  how  large  we  may  safely  make  a  cylindrical  boiler, 

bavingi  the  absolute  tenacity  of  the  metal,  in  the  strongest  direction^ 

and  with  a  known  thickness,  we  have  only  to  revert  to  the  formula 

2t 
OP  aa  — .    That  is,  the  diameter  will  be  found  by  dividing  twice  the 

tenacity  by  the  greatest  force  per  unit  of  surface^  which  the  boiler  is 
ever  to  sustain. 

^  10.  When  knowing  the  absolute  tenacity  of  a  metal,  or  other  mate- 
rial reckoned  in  weight,  to  the  bar  of  a  given  area  in  its  cross  section, 
we  would  determine  the  thickness  of  that  metal  which  ought  to  be 
employed  in  a  boiler  of  given  diameter,  and  to  sustain  a  certain  force, 

we  may  use  the  formula  i  »  ^  and  dividing  thie  latter  number  of 

this  equation  by  the  strength  of  the  square  bar,  which  we  may  call «, 

we  obtain  the  thickness  demanded  in  the  direction  of  the  curve,  which ' 

xf 
we  may  denominate  ps  so  that  p^-^i  this  will  give  the  thickness  of 

i&s 

the  boiler  plate  either  in  whole  numbers  or  decimals.  Thus,  suppose 

the  diameter  of  a  cylindrical  boiler  is  to  be  thirty-six  inches— that  it 

is  to  be  formed  of  iron  which  will  bear  55000  lbs.  to  the  square  inch, 

and  is  to  sustain  750  lbs.  to  the  square  inch,— what  ought  to  be  the 

thickness  of  the  metal? 

Here   x=sS6 
/=750 

Qs  s  110000,  consequently. 
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36  X  7^0 
P  ^  imnnn    ""  *^54,  OF  a  little  les8  than  one-quarter  of  an 

inch. 

It  mast,  however,  be  evident  that  the  minimum  tenacity  of  anj 
particular  description  of  metal,  is  that  on  which  all  the  calculations 
ought  to  be  made  when  there  is  anj  probability  that  the  actual  pres- 
sure will,  in  practice,  ever  reach  the  limit  assigned  as  the  value  of/ 
in  the  calculation. 

If  we  had  plates  of  different  metals,  or  of  different  known  degrees 
of  tenacity  in  the  same  kind  of  metal,  and  were  desirous  of  ascertain- 
iDg  how  strong  a  kind  we  must  employ  under  a  limited  thickness^  di- 
ameter and  pressurej  we  should  decide  the  point  by  transforming  the 

formula  jp  »  ^,  into  ps  sa  -^,  and  then  into  s  ts»-J-.  In  other  terms, 

in  order  to  know  the  strength  of  the  metal  required,  or  the  direct 
strain  which  an  inch  square  bar  of  the  same  ought  to  be  capable  of 
sustaining,  we  must  multiply  the  diameter  of  the  boiler  in  inches  by 
the  pressure  per  square  inch  in  pounds^  and  divide  the  product  by  twice 
the  intended  thickness  in  parte  of  an  inch. 

Thus,  how  strong  a  metal  ought  to  be  employed  to  sustain  a  pres- 
sure of  1000  lbs.  to  the  square  inch,  in  a  boiler  thirty  inches  in  di- 
ameter, and  one-fourth  of  an  inch  thick? 

30x  1000 
Here  s  a — =:  60.000.  Hence  we  see  that  the  metal  must 

2X.25 

be  capable  of  sustaining  sixty  thousand  pounds  to  the  inch  bar,  or  in 
that  proportion  for  any  other  size.  This  formula  enables  us  to  deter- 
mine whether  among  the  metals  of  known  tenacity,  any  one  can  be 
found  to  fulfil  the  conditions  under  the  thickness  assigned. 

On  the  basis  of  the  foregoing  formulas  the  following  table  of  diame- 
ters, thicknesses  of  iron,  and  strains  to  the  inch  of  metal,  in  both  di- 
rections, has  been  formed* 

It  is  obvious  that  the  actual  tenacity  of  the  metal  employed  in  a 
given  case  must  be  of  the  greatest  importance  to  the  result.  The  ex- 
tensive series  of  experiments  recently  undertaken  by  the  Institute  to 
determine  this  question  in  reference  to  different-kinds  and  varieties  of 
boiler  plate,  and  with  regard  to  the  various  circumstances  of  its  manu- 
facture and  application,  will  hereafter  furnish  us  with  important  data 
to  aid  in  applying  the  formulas  to  each  separate  case.  I  shall  for  the 
present  assume  the  tenacity  of  an  inch  square  bar  of  rolled  iron  at 
55,000  pounds,  in  the  direction  of  the  length  of  the  sheet.  Supposing 
the  pressure  generally  employed  in  cylindrical  high  pressure  boilers 
to  be  150  lbs.  to  the  square  inch,  agreeably  to  the  practice  in  this 
citj,  the  table  is  calculated  upon  the  principle  that  the  boiler  ought 
to  have  five  times  as  great  a  strength  as  it  is  ordinarily  required  to 
exert.  The  calculation  is  upon  a  continuous  sheet  of  metal  without 
seams  in  any  direction.  The  thicknesses  are  given  in  ten-thousandths 
of  an  inch^  but  in  practice  the  last  figure  may  be  omitted  without 
material  error. 
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a  pressure  of  750  lb 
the  square  inch,  calc 

Inches. 

Inches. 

Pounds. 

1 

.0068 

375 

2 

.0136 

750 

3 

.0204 

1125 

4 

•0272 

1500 

5 

.0341 

1875 

6 

•   .0409 

2250 

7 

.0476 

2625 

8 

.0545 

3000 

9 

.0613 

3375 

10  . 

.0681 

3750 

11 

.0745 

4125 

12 

.0818 

4500 

U 

.0954 

5250 

16 

,1090 

6000 

18 

.1227 

6750  ' 

20 

.1363 

.  7500 

22 

.1490 

8250 

24 

.1636 

9000 

26 

.1773 

9750 

28 

.1909 

10500 

30 

.2045   • 

11250 

32 

.2182 

12000 

34 

.2318 

12750 

36 

.2455 

13500  • 

38 

.2591 

14250 

40 

.2727 

15000 

42 

.2860 

.  15750 

44 

.2980 

16500 

46 

.3116  • 

17250 

48 

.3252 

18000 

50 

.3388 

18750 

13. 1  am  not  aware  that  this  subject  has  been  previoosly  treated  in  a 
general  manner,  at  least  as  it  regards  several  of  the  points  above  pre- 
sented. Mr.  Oliver  Evans  made  some  particular  calculations  of  the 
strength  requisite  to  sustain  the  pressure  in  a  boiler  of  known  dimen- 
sions, under  a  tension  of  1500.lbs.  to  the  square  inch.  In  the  table 
at  page  27th  of  his  **  Young  Steam  Engineer's  Guide/'  he  has  givea 
calculations  for  seventeen  difierent  diameters  of  boUers,  with  the 
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power  which*  at  each  diameter,  the  steam  would  exert  •*  to  break 
every  ring  of  one  iach  wide  in  any  place,"  and  *'  the  thickness  of 
the  sheets  of  good  iron  necessary  to  hold  the  power."  His  table  is 
formed  on  the  supposition  that  sheet  iron  will  bear  64,000  Ibt.  to  the 
square  inch,  and  would  consequently  lead  to  considerable  exeeB$eM  if 
strictly  applied  in  practice.  To  sis  of  the  diameters  he  has  annexed 
the  <^  power  exerted  on  the  heads  to  burst  them  out  in  pounds  weight" 
These  he  has  calculated  in  the  usual  manner,  by  multiplying  the 
area  by  the  pressure  per  inch.  Opposite  to  three  of  the  numbers  just 
mentioned,  ne  has  added  *^  the  strength  of  the  boiler  to  hold  the  head 
on  in  pounds' weight." 

These  he  has  calculated  on  the  supposition  that  the  metal  bad  equal 
tenacity  in  all  directions.  On  this  supposition,  ami  on  the  principles 
above  developed,  each  of  these  three  numbers  should  have  been  ex- 
actly double  of  that  against  which  it  stands  in  the  preceding  column. 
Neither  of  the  three  is  so,  precisely;  but  the  first  and  third  come  as 
near  it  as  could  be  expected,  considering  that  the  thickness  is  ex- 
pressed only  in  lOOths  of  an  inch;  while  the  second  is  too  small  by 
more  than  a  million  of  pounds. 

These  errors  would  not,  I  apprehend,  have  occurred,  had  the  au- 
thor adverted  to  the  general  orinciple  above  developed  in  .regard  to 
strength  required  of  the  metal  in  the  two  directions. 

The  following  extract  from  the  table  just  alluded  to,  will  illttstrate 
the  preceding  remarks.  A  column  of  corrected  results  has  been 
added. 

(See  <^  Young  Steam  Engineer's  Guide,"  p.  27.) 
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Power  to  break  each 
ringof  one  inch {  pres- 
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ofironof64,0001bs.to 
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• 

Strength  to  hold  on  the 
heads. 

Corrected  numbers  to 
be  substituted  for  those 
of  column  5,  agreeably 
to    the    foregoing   re- 
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42 

31.000 

.48 

2.077.500 

4.052.400 

4.155.000 

36 

27.000 

.42 

1.525.500 

2.037.440 

3.051.000 

20 

15.000 

.23 

471.000 

918.777 

942.000 
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AMERICAN  PATENTS. 

I^IgT  9F  AMSRIOAN  PATENTS  WHIOH  ISSUED  IN  MAROH9  1832. 

prUh  Remarks  and  Exemplificaiiona^  by  the  Editor, 

1.  For  an  Apparatus  for  ventilating  Vessels,  and  purify- 
ing and  cooling  the  air  of  Steam-boats;  Jesse  Remington,  city 
of  Baltimore,  March  1. 

To  be  ignorant  of  the  nature  and  preparation  of  such  an  agent  as 
chlorine,  is  no  disgrace  to  a  person  whose  pursuits  have  not  been  sci- 
entific ;  but  for  one  so  situated  to  pretend  to  have  discovered  new 
modes  oF  applying  it,  manifests  a  degree  of  temerity  which  might  well 
excite  surprise  were  not  events  of  a  similar  character  so  common ; 
and  that  they  are  common  is  strikingly  exemplified  by  our  monthly 
analysis  of  the  transactions  of  the  patent  office.  The  instance  before 
us  is  an  example  of  that  utter  failure  which  may  well  be  anticipated 
when  ignorance  and  temerity,  such  as  we  have  spoken  of,  unite  in 
an  attempt  at  scientific  investigations,  and  in  a  claim  to  scientific 
discovery. 

It  is  proposed  to  make  a  metallic  reservoir  of  one  foot  in  diameter, 
and  eighteen  inches  in  height,  with  a  screw  cap  to  close  it  up;  and 
this  reservoir  is  to  contain  a  solution  of  chloride  of  lime,  or  of  chloride 
of  soda.  A  force  pump,  the  cylinder  of  which  is  to  be  a  foot  id  lengthy 
and  its  diameter  five  inches,  surmounts  the  reservoir,  and  by  it  at- 
mospheric air  is  to  be  forced  through  a  tube  which  dips  into  the  solu- 
tion: from  the  upper  part  of  the  reservoir,  above  the  solution,  cop- 
per tubes  are  to  lead  into  the  hold  of  the  vessel.  This  constitutes 
the  whole  apparatus,  and  exhibits  all  the  agents  to  be  employed,  un- 
less we  count  the  man  who  ft  to  work  the  pump  handle..  But  in  what 
way  are  these  to  operate?  The  patentee  says  that  the  atmospheric 
air  being  forced  by  the  pump  through  the  chloride,  is  impregnated 
with  itf  and  consequently  he  claims  as  his  invention  *^  impregnating 
tir  with  chloride  in  the  reservoir  as  before  described;  also  in  giving 
an  agreeable  odour  to  the  air  when  purified  by  the  same  apparatua; 
or  conveying  pure  atmospheric  air  by  the  same  apparatus." 

When  air  is  thus  forced  into  the  hold  of  a  ship,  or  other  vessel,  it 
is  manifest  that  were  the.  vessel  perfectly  air  tight,  and  the  operation 
persevered  in  long  enough^  ahe  must  explode ;  to  avoid  such  a  catas- 
trophe,  and  to  allow  of  the  exit  of  the  foul  air,  *<  openings  are  left  in 
the  deck  around  the  mast,  or  in  any  convenient  situation,  for  its  es- 
cape." 

When  the  patentee  has  informed  us  in  what  way  the  air  becomes 
impregnated  with  chloride^  he  may  next,  undertake  to  instruct  us  in 
the  method  of  surmounting  insurmountable  difficulties,  or  of  arriving 
at  the  bottom  of  the  bottomless  pit.  The  fact  is  that  by  the  proposed  . 
process,  the  air  of  the  atmosphere  would  acquire  a  slight  odour  of 
chlorine;  and  that,  principally,  in  consequence  of  the  action  of  the 
minute  portion  of  carbonic  acid  containedln  it,  but  its  influence  would 
be  as  that  of  a  drop  in  the  ocean.    If  the  patentee  had  directed  the 
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throwing  of  the  dry  chloride,  or  the  poaring  of  its  Bolntion  into  the 
hold  of  the  vesseU  such  direction  would  have  been  good,  but  then  his 
patented  apparatus  would  not  have  come  into  plaj. 

The  idea  of  purifying  a  ship's  hold  by  forcing  into  it  a  gallon  of 
atmospheric  air  at  every  stroke  of  a  piston  is  too  absurd  to  be  enter- 
tained for  a  moment,  yet  even  this  is  more  rational  than  the  proposed 
impregnation  with  chloride. 

We  have  been  induced  to  extend  our  notice  of  this  invention  to  an 
unmerited  length,  and  our  reason  for  doing  this  is  a  knowledge  of 
the  fact  that  application  has  been  made  to  the  Navy  Board  to  adopt 
this  apparatus  in  the  hational  marine.  All  we  can  say  in  its  favour 
is  that  it  IS  as  harmless  as  it  is  useless. 


2.  For  a  Thrashing  Machine;  Nathaniel  Adams,  Westmore- 
land, Oneida  county,  New  York,  March  2, 

The  beaters  on  the  cylinder  are  to  be  of  cast  iron,  and  we  are  told 
what  is  about  the  proper  length  for  the  teeth,  and  the  distance  be- 
tween them,  and  how  they  are  to  be  fastened  on  to  the  cylinder.  The 
concave  is  likewise  to  be  cast,  and  with  teeth  on  it  formed  by  grooves, 
it  is  to  be  suspended  on  springs  regulated  by  screws,  &c.  The  claim 
is  to  these  peculiarities^  if  such  they  are;  but  the  host  of  thrashing 
machines  is  too  ereat  to  admit  of  their  being  mustered  and  inspected 
to  see  whether  their  accoutrements  may  not  differ  in  some  minute 
point  from  that  before  us.  Besides  this,  after  we  had  taken  all  the 
trouble  we  could,  we  might  fail  to  accord  in  opinion  with  the  paten- 
tee,  a  sin  we  have  committed  in  our  last  lucubration,  and  one  which 
we  will  not  repeat  until  we  are  compelled  to  do  so. 

8.  For  Boring  or  cutting  out  the  ends  of  the  Hubs  of  wheel 
carriages  to  receive  the  Boxes;  John%.  Frsmcis,  Louden  county, 
Virginia,  March  2. 

The  hub  to  be  bored  is  fixed  within  a  sort  of  cage  work  composed 
of  different  pieces  of  iron  adapted  to  the  purpose  of  holding  it  centri- 
cally,  and  steadily,  on  a  wooden  frame.  It  is  sustained  upon  this 
frame  bv  making  it  the  bearings  for  a  cylindrical  iron  spindle  which 
passes  through  the  hub,  and  upon  which  it  is  capable  of  being  turned 
round.  For  this  purpose  the  spindle  slides  through  holes  in  iron  plates 
forming;  a  part  of  what  we  have  called  the  cage  work,  and  into  these 
holes  the  spindle  fits  accurately.  By  means  of  a  mortise  in  the  spin- 
dle, suitable  cutters  are  fixed  by  wedging,  or  otherwise,  which  cut- 
ters are  adapted  in  size  and  structure  to  the  hole  to  be  cut  When 
the  respective  parts  are  fixed  in  their  proper  places,  the  spindle 
is  secured  from  turning  round;  the  hub,  or  wheel,  is  then  turned 
against  the  cutter,  and  the  hole  sunk  to  the  proper  depth. 


4.  For  a  machine  for  Hulling  Clover  Seed;  Christopher  Sea- 
bold,  jr.  New  Berlin,  Union  county,  Pennsylvania,  March  6, 

A  shaft  about  five  feet  long,  is  turned,  for  three  and  a  half  feet  of 
its  length,  to  a  diameter  of  six  inches,  and  then  increasing  in  diame- 
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ter,.  along  the  remaining  eigh.teen  inches,  to  about  eight  mches.  This 
shaft  is  made  to  revolve  upon  gudgeons  in  2^  suitable  frame,  but  inclin- 
ed from  the  horizon,  the  thicker  end  being  the  lowest.  A  spiral  row 
of  wooden  pins  is  placed  round  the  cjlindrical  part  of  the. shaft,  mak- 
ing three  or  four  turns  in  its  length.  On  the  conical  part  of  the  shaft 
there  are  small  steel  pins,  also  driven  spiral  I  j,  but  near  together.  A 
circular  casing  surrounds  this  shaft  its  whole  length;  that  part  of  it  in 
which  the  steel  pins  run  is  of  sheet  iron,  punched  to  form  a  grater. 
The  hopper  is  placed  at  the  upper  end  of  the  casing,  and  as  the  shaft 
revolves  the  clover  is  carried  within  the  casing  by  the  wooden  pins, 
until  it  arrives  towards  the  other  end,  where  it  is  operated  upon  by 
the  apparatus  described. 

The  claim  is  to  the  before  described  machine;  and  particularly  to 
the  spirally  set  pins  for  convening  the  heads  to  the  rubber,  and  the 
spirally  set  metal  pins  for  rubbing  it  out.  - 

5.  For  a  Planing  machine^  called  the  Horizontal  Knife  and 
Roller  Plane;  Uri  Enimons,  city  of  New  York,  March  6. 

This  machine,  we  are  apprehensive,  will  not  answer  the  purpose 
iqtended,  unless  the  boards  to  be  planed  are  first  rived  from  trees 
perfectly  straight  in  the  grain ;  and  even  then  we  do  not  think  that 
it  would  answer  well.  We  shall  be  ready  to  retract  the  opinion  thus 
expressed  when  a  workman  can  be  found  who  with  a  drawing  knife 
can  take  a  single  shaving  from  end  to  end  of  a  flooring  board,  and  in 
this  way  leave  it  with  a  smooth  finish. 

The  stuff  to  be  planed  is  to  pass  between  two  iron  rollers,  either 
plain  or  fluted,  the  upper  roller  having  on  its  ends  iron  fly  wheels, 
which  press  it  down  on  the  board,  and  insure  its  feeding  against  the 
knife  by  which  the  planing  is  to  be  effected.  The  knife,  or  plane 
iron,  is  fixed  exactly  against  the  front  of  the  upper  feeding  roller,  ex- 
tending along  and  cutting  the  whole  width  of  the  board  at  one  opera- 
tion. Cutting  irons  for  tonguing  and  grooving  are  at  the  same  time  to 
act  on  its  edges,  and  are  at  once  to  cut  the  tongue  and  the  groove. 

Wje  do  not  think  it  necessary  to  describe  the  various  accessory 
parts  mentioned  by  the  patentee,  and  figured  in  the  drawing,  as  we 
have  little  doubt  that  those  persons  who  have  any  knowledge  upon 
the  subject,  will,  from'  what  we  have  already  advanced,  have  arrived 
at  the  conclusion  with  which  we  commenced  our  remarks. 


6.  For  a  Machine  for  Moulding  Bricks;  called  "  Druni' 
mond's  Brick  Moulder;'-  John  Drummond,  Whitestown,  Oneida 
county,  New  York,  March  6. 

Without  the  aid  of  the  engraver  we  cannot  give  an  exact  descrip- 
tion of  this  machine,  nor  indeed  are  we  aware  that  any  thing  further 
than  a  general  idea  of  it  is  requisite.  The  prepared  clay  is  put  into 
a  hopper,  and  the  brick  moulds  placed  upon  a  carriage,  are  forced, 
by  means  of  a  rack  and  pinion,  under  this  hopper.  As  the  brick 
moulds  pass  under,  a  row  of  rollers,  seven  in  number,  crossing  the 
hopper  near  its  bottom,  and  made  to  revolve  by  a  band,  forces  the 
clay  into  the  moulds.     A  wire,  made  to  vibrate  horizontally  on  the 
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upper  surface  of  the  moulds  as  thej  escape  from  the  rollers,  cuts  off 
Uie  superfluous  claj,  which  is  removed  bj  a  kind  of  scraper. 

The  u|e  of  the  rollers,  and  the  vibrating  wire  for  cutting  the  su- 
perfluous cUj  from  the  mould,  are  the  points  relied  on  as  new. 

7.  For  a  Medicine  for  the  cure  of  Syphilis;  called  •*  The  Un- 
fortunate's Friend;"  Nicholas  W.  Bardean,  city  of  New  York, 
March  8. 

In  the  first  place  a  decoction  is  to  be  made  bj  taking  two  pounds 
of  li()uorice  root;  of  sarsaparilla  root,  guiacum,  elder  flowers,  and 
raisins,  each  one  pound;  of  mazereon  root,  burdock  root,  parslej 
root,  and  dried  whortleberry  leaves,  each  half  a  pound;  putting  them 
into  four  gallons  of  water,  and  reducing  it  to  two  by  boiling.  Into 
the  warm,  strained  decoction,  there  is  to  be  put  of  balsam  copaiva 
and  sweet  spirits  of  nitre,  each  two  pounds;  of  gum  arabic,  white 
suffar,  cubebs  and  carbonate  of  soda,  each  one  pound,  and  of  gum 
opium  one  ounce. 

-  This  is  the  recipe,  but  it  is  given  to  us  without  any  directions  as 
to  its  exhibition.  Should  those  who  are  so  unfortunate  as  to  be  aflfect- 
ed  by  the  vile  disease  in  question,  depend  for  a  cure  upon  the  fore- 
going Friend,  <<  Alas,  poor  Yorick !'' 

8.  For  Machinery  for  preparing  Hides  for  Tanning;  Lewis 
Newsom,  Gallipolis,  Gallia  county,  Ohio,  March  8. 

There  is  to  be  a  circular  trough  of  about  fift;^  feet  in  circumfer- 
ence, which  is  to  be  made  of  timber,  and  may  be  nine  inches  wide,  and 
eight  deep.  A  wheel  of  stone,  or  of  wood,  about  four  feet  in  diame- 
ter, is  adapted  to  this  trough  by  allowing  it  to  revolve  on  the  end  of 
a  horizontal  lever,  attached  to  a  vertical  shaft  in  the  centre  of  the 
trough.  Mills  of  this  description  are  well  known;  and,  as  the  patent 
is  for  the  machinery  employed,  this  ought  to  have  some  novelty. 

Hides  intended  for  tanning  are  to  be  softened  in  the  trough,  and 
those  which  have  been  limed  are  to  have  the  lime  worked  out  in  it, 
preparatory  to  their  going  into  the  first  bark  liquor.  When  hides 
are  to  be  put  into  the  vats  they  are  to  be  fastened  to  frames  made  for 
the  purpose,  on  which  they  can  be  hooked;  these  frames  are  low- 
ered into,  or  raised  from  the  vats,  by  means  of  suitable  tackle. 

Hides  have  been  suspended  and  lowered  in  similar  ways,  and  the 
modes  of  effecting  it  have  been  made  the  subjects  of  patents. 

9.  For  an  improvement  in  Harness  Saddle  TVees^  Phik 
Washburn,  Bristol  county,  Massachusetts,  March  8. 

This]  saddle  tree  is  to  be  made  entirely  of  wrought  iron.  Id  ibt 
middle,  where  it  is  fitted  to  the  ridge  of  the  horse's  back  it  is  to  be 
made  quite  narrow,  whilst  the  sides  are  widened  and  flattened  out. 
The  terrets  and  water  hook  screw  into  holes  prepared  for  them,  and 
the  tree,  when  properly  padded,  is  complete.  The  claim  is  to  the 
wrought  iron  tree,  as  a  substitute  for  wood,  it  being  more  compact 
and  stronger  than  that  material. 
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(0.  For  a  Machine  f&r  cutting  Sausage-Meat;  John  Bmnnan^ 
city  of  Baltimore,  March  8. 

The  whole  description  of  this  machine,  including  the  claim^  ex- 
tends to  nine  lines  only,  hot  as  these  refer  to  a  drawing,  we  shall  be 
obliged  to  be  somewhat  more  prolix.  The  sausage  meat  is  put  intD 
a  round  tub,  or  trough,  which  is  to  revoWe  on  an  axis*  A  horizon- 
tal axis  above  the  tub  carries  a  double  crank  and  pitmen,  which  work 
knives  up  and  down  within  the  ;tub.  7hese  knives  are  kept  tti 
motion  by  turning  a  winch,  or  handle,  on  the  shaft  of  which  there  is 
a  cog  wheel  taking  into  a  pinion  on  the  crank  shaft;  and  a  vertical 
shaft,  turned  by  an  endless  screw,  on  the  horizontal  one,  has  a  pinion 
on  its  lower  end,  which,  mashing  into  cogs  surrounding  the  tub, causes 
it  to  revolve.  The  claim  is  to  this  last  part  of  the  apparatus.  There 
is  some  slight  difference  in  the  mode  in  which  this  tub  is  made  to 
revolve,  and  that  of  others  which  have  received  a  similar  motion,  but 
in  the  principle  of  the  machine  there  is  nothing  new,  and  its  variation 
from  others  can  scarcely  be  called  an  improvement. 

11.  Yov  Rail-ways  and  Cars  used  thereon;  Jedediah  Rich- 
ards, Elbridge,  Onondaga  county,  Nev^  York,  March  9. 

The  rail- way  is  to  be  a  single  rail,  sustained  by  suitable  supports. 
Two  wheels,  in  a  frame  made  for  the  purpose,  are  to  run  on  this  rail, 
the  car  being  suspended  under  it  by  iron  rods  attached  to  the  frame 
of  the  wheels. 

The  claim  is  <<  to  the  before  described  improvements  in  rail-ways, 
and  in  the  cars  or  carriages  used  thereon." 

Single  suspension  rails  were  patented  in  England  by  Mr.  H.  R« 
Palmer,  six  or  seven  years  ago,  and  are  described  in  this  journal  for 
April,  1828;  they,  however,  have  never  been  brought  into  practical 
use.  There  is  but  little  difference  between  the  present  plan  and  that 
proposed  by  Mr.  Palmer;  the  principle  of  both  is  the  same,  and  we 
do  not  think  that  Mr.  Richards  has  made  anv  improvement  on  that 
first  suggested,  nor  has  he  alluded  to  it,  but  has  taken  his  patent  as 
though  single  rails  were  absolutely  new. 


12.  For  a  Mill  for  Q-rinding  •Apples  and  Potatoes,  and  for 
shelling  corn;  Edmund  Harris,  James  Newton,  Willard  Webster, 
and  Jehiel  W.  Dart,Truxlon,  Courtland  county,  New  York,  March 
10. 

A  spindle,  running  vertically,  carries  the  runner  of  this  mill,  which 
is  a  stone  made  hemispherical,  or  more  or  less  curved  above,  but  6at 
beneath.  The.cap  stone  is  hollowed,  like  a  bowl,  to  adapt  it  to  the 
curvature  of  the  lower  stone,  and  has  an  eye  in  it  for  the  spindle  to 
pass  throujgh,  and  also  for  feeding. 

*^Thc  invention  claimed  is  the  grinding  apples,  potatoes,  and 
shelling  corn,  as  above  described,  with  stone,  and  in  the  cheapness 
lind  durability  of  the  mill." 

Whatever  may  be  the  meritsof  this  mill,  its  claim  to  novelty  is  a 
very  slender  one;  the  contribution  of  each  of  the  four  inventors  must 
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in  fftct  be  so  iiiiDi.ttte  as  to  be  almost  invisible,  although  it  seems  that 
there  was  i<  quite  enough  to  swear  bj." 

13.  For  a  machine  for  Making  Crackers^  Ship  Breadi  4^' 
John  Bruce  and  Charles  Bruce,  Brooklyn,  King's  county,  New 
York,  March  13. 

.  A  long  sliding  table,  or  platform,  is  to  be  fixed  upon  a  suitable 
stand,  or  frame^  with  ledgft  to  guide  it,  and  cause  it  to  slide  forward 
and  backward  in  a. direct  line.  Upon  this  table  the  dough  tobe form- 
ed into  crackers,  ship  bread,  &c.  is  to  be  rolled  out.  There  are  three 
rollers,  or  cylinders,  the  gudgeons  of  which  run  in  cheeks  rising 
from  the  frame  on  each  side  of  the  platform,  and  having  their  axes 
nearly  in  the  same  horizontal  plane,  but  not  precisely  so,  the  roller  with 
which  the  dough  first  comes  into  contact  beih^  farther  from  the  plat- 
form than  the  second,  and  the  third,  or  last^  being  still  nearer  than  the 
second,  its  distance  being  such  as  to  reduce  the  dough  to  the  thick- 
ness required.  The  first  roller  is  turned  by  a  crank,  and  on  its  ends 
are  toothed  wheels  which  take  into  the  teeth  of  racks  on  each  edge 
of  the  platform,  thus  forcing  it  to  advance. 

There  is  a  fourth  cylinder,  called  the  cutting  cylinder,  which 
crosses  the  platform  immediately  in  front  of  the  last  roller.  This 
cylinder  is  surrounded  with  circular,  or  other  formed,  cutters,  the 
edges  of  which  extend  down  to  the  platform.  Within  each  of  the 
catting  moulds  there  may  be  docking  points,  a  die  with  a  name, 
&c.  A  plate,  nearly  filling  the  inside  of  the  mould,  ^nd  perforat- 
ed, when  necessary,  to  accommodate  the  dockers,  is  borne  forward 
by  spiral,  or  other  springs,  to  force  the  cut  crackei*,  &c.  out  of  the 
mould. 

The  claims  ar^  to  ^<  the  use  of  two  or  more  cylindrical  rollers  sue* 
ces^ively,  to  reduce  the  dough  to  its  desired  thickness,  in  connexion 
with  the  aforesaid  cutting  cylinder;  the  use  of  the  afbresaid  cutting 
cylinders  containing  cutters  of  the  ordinary  description,  whether  it 
be  so  constructed  as  to  make  circular  biscuits,  or  the  same,  or  simi- 
lar articles,  of  any  other  shape  or  form  whatever.'' 

We  refer  those  who  are  interested  in  the  subject  of  machines  for 
manufacturing  crackers,  to  the  several  patents  for  apparatus  for  that 
purpose,  which  we  have  formerly  noticed.  On  comparing  the  de- 
scription and  claims  above  specified  with  those  of  Clark  &  Hender- 
son, vol.  vi.  p.  302,  and  Fairbanks  &  Dunott,  vol.  viii.  p.  343,  we 
think  it  will  appear  that  a  considerable  portion  of  the  ground  claimed 
by  the  present  patentees,  is  such  as  haa  been  previously  occupied. 

14.  For  an  iniproveraent  in  the  Manner  of  supplying  Steam 
Boilers;  Jesse  Fox^  Lovirell,  Middlesex  county,  Massachusetts, 
March  14. 

Those  who  are  ^ell  acquainted  with  the  difierent  modes  which 
have  been  adopted  for  supplying  boilers  witii  water,  know  that  it  Is 
sometimes  done  by  causing  a.  cylinder,  or  a  copical  plug,  to  revolve 
in  a  suitable  case,  like  the  key  of  a  cock  ia  its  socket,  and  having  at 
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one  point,  a  cavity  within  it,  which  as  it  turns,  is  fiHed  with  water 
from  a  reservoir  above  it,  and  in  its  revolution  delivers  it  therefrom  in- 
to the  boiler.  The  plan  before  us  is  of  this  character,  but  in  the  struc- 
ture and  arrangement  of  its  parts  appears  to  be  new,  and  well  con- 
ceived; without  the  aid  of  a  plate,  however,  we  can  attempt  no  more 
than  a  very  general  description  of  it. 

The  revolving  piece  which  has  the  cavities  in  it  for  the  reception 
and  supply  of  water,  is  a  cylinder  of  iron  four  inches  and  a  half  in 
diameter,  and  one  and  a  half  in  thicknessi  this  cylinder  revolves 
on  a  suitable  axis,  bein^  enclosed  for  more  than  half  its  circumfer- 
ence in  a  casing,  which  is  furnished  with  a  flanch,  by  which  the  ap- 
paratus is  attached  to  a  boiler.  A  hole  is  made  in  the  boiler  to  ad- 
mit a  projectine  part  of  the  revolving  supply  wheel,  which  is  nearly 
equal  to  one-half  of  it.  This  wheel  is  perforated  on  opposite  sides, 
so  as  to  remove  nearly  one  half  of  its  substance.  Imagine  it  to  be 
divided  into  four  parts,  or  quadrants,  the  part  removed  consists  of 
two  opposite  quadrants,  leaving  a  rim,  however,  of  one-fourth  of  an 
inch  in  thickness  at  the  putside,  and  an  equal  portion  round  the 
gudgeon  at  the  centre.  These  cavities,  as  the  wheel  revolves,  are 
alternately  exposed  to  the  pressure  of  water  in  a  reservoir  from  which 
they  are  nlled,  and  to  the  inside  of  the  boiler,  into  which  the  water 
falls  from  them,  both  sides  of  the  wheel  being  equally  acted  dpon  by 
the  steam. 

The  perforation  of  the  boiler  is  at  the  point  intended  for  the  water 
line,  in  order  that  the  tendency  of  the  wheel  may  be  to  carry  back 
as  much  as  it  supplies  when  the  boiler  is  sufficiently  full*  The  claim 
is  to  the  apparatus  as  described. 

A  principal  objection  to  revolving  wheels  of  this  description  is 
their  gradual  wear,  which,  although  they  may  operate  satisfactorily 
at  first,  soon  unfits  them  for  the  auty  they  are  to  perform.  Should 
this  objection  be  removed,  the  principle  is  undoubtedly  a  good  one. 


16.  For  a  Washing  Machine;  Noah  Morrison  and  John  Lewis, 
Union  Town,  Fayette  county,  Pennsylvania,  March  14. 

This  is  called  the  **  horizontal,  double  dasher,  washing  and  scour- 
ing machine. 

A  trough  has  a  shaft  crossing  it  near  its  centre,  and  carrying  two 
cranks;  pitmen  from  these  cranks  cause  two  sliding  dashers  to  tra- 
verse in  the  trough  in  opposite  directions,  and  to  squeeze  between 
them  and  a  breasting  prepared  for  the  purpose,  the  clothes  put  in  at 
either  end  of  the  machine. 


16.  For  a  Mill  for  grinding  Paints;  Oliver  C.  Harris,  San- 
gerfield,  Oneida  county,  New  York,  March  15. 

On  the  upper  part  of  a  suitable  frame  a  circular  hopper,  or  curb,  is 
placed;  it  is  made  of  cast  iron,  and  is  to  receive  the  paint  to  be 
ffround.  The  lower  part  of  this  hopper  is  made  conical  to  receive 
from  below  the  runner,  or  nut,  formed  like  that  of  the  common  coffee 
mill,  this  is  also  of  cast  iron,  and  has  a  shaft,  or  spindle,  by  which  it 
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is  to  be  turttedy  eztending  down  to  a  bridge  tree.  There  is  an  elas- 
tic scraper  bearing  against  the  under  rim  of  the  runner  to  scrape  off 
the  paint.  The  edges  of  the  runner  and  of  the  hollow  cone  are  to 
have  teeth  on  them;  and  the  shaft,  or  spindle,  is  to  be  turned  bj  a 
crank  carrying  a  toothed  wheel,  taking  into  a  pinion  on  the  shaft 

There  is  no  claim  made,  which  we  think  is  just  as  it  should  bei 
obviating  a  great  difficulty  by  saying  nothing  about  novelty. 

17.  For  a  Faucet  for  drawing  Liquids;  called  Goodyear's 
spring  and  lever  faucet ;  Charles  Goodyear,  city  of  Philadelphia, 
March  16. 

These  faucets,  or  cocks,  have  nearly  the  same  external  form  with 
the  block-tin  cocks  in  common  use;  but  instead  of  the  screw  plug  in 
them,  or  the  revolving  key  of  the  common  cock,  they  are  opened  by 
raising  a  valve  perpendicularly,  which  is  kept  down  in  its  plan*  by 
means  of  a  spiral  spring.  The  exterior  end  of  the  cock  is  a  hollow 
vertical  c^ylinder,  the  top  of  which  is  closed  by  a  cap,  whilst  the 
lower  endis  left  open.  A  rim  or  shouldee  surrounds  this  lower  end, 
rendering  the  opening  smaller  than  the  cylindrical  barrel  above  it, 
and  upon  this  shoulder  the  valve  rests.  The  valve  is  a  circular  disk 
of  metal,  on  to  the  lower  side  of  which  there  is  a  tube  that  forms  the 
spout,  or  adjutage  of  the  cock;  this  tube  fits  exactly  into  the  rim 
upon  which  the  valve  rests,  and  when  the  valve  is  raised  a  part  of 
this  tube  slides  up  into  the  cylindrical  chamber.  A  perforation  is 
made  in  the  side  of  the  tube,  which,  when  it  is  thus  raised,  allows 
the  liquor  from  the  shank  of  the  cock  to  flow  through  it.  A  spiral 
spring,  extending  from  the  cap  of  the  chamber,  on  to  the  top  ot  the 
valve,  keeps  it  in  its  seat  The  valve  is  raised  by  two  wires  which 
descend  from  the  top  of  the  chamber,  at  the  outside,  and  opposite  to 
each  other,  and  are  fastened  below  into  ears  projecting  from  the  tube. 
These  wires  are  connected  at  the  top,  and  when  raised  are  acted 
upon  bv  a  small  lever;  and  to  keep  them  in  their  proper  places  and 
cause  them  to  rise  vertically,  they  slide  through  holes  in  projecting 
rims  made  for  that  purpose. 

The  claim  is  to  the  application  of  a  spiral  spring  to  a  valve  in  the 
manner  described. 

A  cock  so  constructed  will  undoubtedly  operate  Tery  well,  but 
the  spiral  spring  being  constantly  surrounded  by  the  liquor,  will,  we 
apprehend,  be  hable  to  corrosion  by  some  liquids,  or  to  be  furred  up 
bj  others. 


18.  For  a  Silk  Reel^  for  reeling  silk  from  cocoons;  Eliphalet 
Snow,  Mansfield,  Tolland  county,  Connecticut,  March  6. 

The  silk  reel  is  a  very  simple  instrument,  and  although  it  has  been 
made  in  various  forms,  its  essential  parts  are  the  same.  The  present 
patentee  has  described  his  own  form  of  reel,  but  without  telling  what 
particular  advantages  it  possesses  over  others,  or  claiming  any  part  aa 
new.  As  we  are  unable  to  supply  these  deficiencies,  we  shall  not 
attempt  to  follow  him  in  his  description. 


Digitized  by 


Google 


American  Patents  for  March^  unth  Remarks.       163 

19.  For  a  Revolving  Lath  Cutter;  Simon  WUlard,  Cincin- ' 
nati,  Hamilton  county,  Ohio,  March  16. 

A  cylinder,  which,  tor  laths  of  the  ordinary  length,  may  be  about 
five  feet  in  diameter,  and  of  the  length  of  the  lath,  is  made  to  revolve 
on  a  strong  iron  shaft.  The  ends  of  the  cylinder  are  best  made  of 
cast  iron,  as  the  whole  machine  must  have  great  strengtii  and  weight. 
The  periphery  of  the  cylinder  is  of  wood,  and  turned  perfectly  true; 
one  or  more  cutters,  formed  of  strong  flat  iron  bars,  faced  with  steel, 
extend  from  end  to  end  of  the  cylinder,  the  distance  from  which  to 
the  cutting  edge  forms  the  gauge  for  the  thickness  of  the  lath.  A 
horizontal  bar  of  wood,  having  on  it  one  of  iron,  serves  as  a  rest  upon 
which  the  timber  to  be  cut  is  held.  The  edge  of  the  board,  held  upon 
the  rest,  ia  forced  up  against  the  face  of  the  cylinder,  whilst  the  lat- 
ter is  revolving.  The  width  of  the  lath  is  determined  by  the  thick- 
ness of  the  board  used. 

There  are  several  accessory  parts,  such  as  a  revolving  apron,  or 
other  contrivances,  for  carrying  off,  and  collecting  t(^ether,the  laths, 
but  these  we  do  not  think  it  necessarv  to  describe. 

The  claim  is  to  the  combination  of  revolving  cutters,  a  cylinder, 
and  other  machinery,  as  described,  for  the  purpose  of  cutting  laths. 

20.  For  a  Smoke  Ventilator;  Silas  Smith,  Hamilton,  Butler 
county,  Ohio,  March  17. 

This  smoke  ventilator  is  a  modification  of  the  well  known  valve, 
or  damper,  employed  to  open  or  close  the  throat  of  a  chimney.  Its 
distinguishing  feature  consists  in  making  the  sloping  back  of  the  fire 
place  of  cast  iron,  and  fixing  it  so  that  it  will  work  upon  hinges,  or 

Klvots,  at  bottom.  This  is  to  be  altered  in  its  slope  by  means  of  end- 
sss  screws  fixed  near  its  upper  part  When  brought  forward,  it 
closes  the  throat  in  any  desired  degree.  The  upper  part  of  this  move- 
able plate  curves  back,  to  favour  tne  exit  of  the  smoke,  and  to  form  a 
mechanical  obstruction  to  a  downward  draft 


21.  For  Machinery  for  Printing;  John  Hatch,  Boston,  Mas- 
sachusetts, March  21. 

This  is  a  new  contribution  to  the  list  of  power  presses,  the  intro- 
duction of  which  has  done  so  much  in  facilitating  the  typographic 
art.  In  a  complex  machine  of  this  description,  the  parts  are  too  nu- 
merous, and  the  peculiar  combination  which  constitutes  the  essential 
characteristics  of  a  new  or  improved  machine,  too  dependent  upon 
minute  points  to  admit  of  their  being  given  without  drawings.  To 
such  particulars  the  claims  made  by  the  present  patentee  refer,  and 
we  therefore  dismiss  the  subject,  at  present,  without  an  attempt  at 
description. 

22.  For  a  Thrashing  Machine;  Abel  Lock  and  William  Cole- 
man, jr.,  Frederick  city,  Frederick  county,  Maryland,  March  21. 

This  machine  is  described  with  much  brevity,  and  makes  no  pre- 
tention to  novelty.    We  are  told  that  there  is  in  the  first  place  a 
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raitable  frainei  in  the  second,  a  hopper  or  revolving  apron  for  feed- 
ing; in  the  third,  a  hollow  revolvipg  cylinder,  the  perimater  being 
ttade  of  plates  of  iron,  passing  spirally  from  head  to  head,  and  carry- 
ing projections,  or  teetti;  and  fourthly,  a  concave  bed  with  similar 
leetn.  Having  said  thus  much,  the  patentees  sign  their  namea,  and 
take  their  leave. 


29.  For  a  Clothes  Line  Vice;  Sannuel  Pryor,  Sakm,  Salem 
county,  New  Jersey,  March  22. 

A  strip  of  hickory,  about  six  inches  long,  is  to  be  bent  in  the  mid- 
dle, so  as  to  bring  the  two  ends  parallel  to  each  other,  forming  a 
clamp  about  two  and  a  half  inches  Ions*  A  wooden  screw  is  made 
to  draw  these  together,  and  the  machine  is  then  prepared  to  hold 
clothes  upon  lines  whilst  drying. 

We  do  not  think  that  this  patented  instrument  is,  upon  the  whole, 
superior  to  the  common  clamp,  as  it  will,  when  caught  in  a  shower, 
or  otherwise  exposed  to  wet,  be  found  to  swell,  and  this  will  inter- 
fere with  the  working  of  the  screw. 

24.  For  a  Shingle  Cutting  Machine;  George  Wolf,  Clear 
Creek,  Fairfield  county,  Ohio,  March  22. 

It  appears,  so  far  as  we  can  collect  from  ain  obscure  description, 
and  a  still  worse  drawing,  that  knives  are  to  be  set  in  a  stock,  which 
stock  is  to  be  made  to  traverse  against  the  block  by  a  crank  motion. 
Such  machines  are  quite  common,  and  have  but  little  merit,  perform- 
ing the  work  very  imperfectly. 

25.  For  an  improvement  in  the  Saw  Mill;  Vachel  Blaylock, 
Bellefontaine,  Locan  county,  Ohio,  March  24. 

N.  B.  The  word  improvement,  when  applied  to  patents,  is  not  by 
any  means  to  be  taken  in  its  ordinary  acceptation,  as  in  numerous 
instances  it  means  any  thing  rather  than  the  rendering  of  a  machine 
better  than  it  was  previously.  In  a  patent  dictionary  the  definition 
which  would  most  generally  apply  would  be  o/reralion,  as  this  would 
include  both  the  mending  and  the  marring  of  any  such  article  as  may 
be  altered. 

This  improved  saw  mill  is  to  be  moved  by  the  power  of  a  horse, 
kept  walkinc;  in  a  circle,  and  thereby  turning  a  vertical  shaft  in  the 
common  and  long  approved  way.  A  wheel  on  the  lower  end  of  the 
vertical  shaft,  gears  into  one  on  a  horizontal  shaft,  which  is  to  be  so 
covered  as  to  allow  the  horse  to  walk  over  it  This  horizontal  shaft 
carries  a  vertical  spur  wheel  eight  feet  in  diameter,  which  turns  two 
pinions,  the  shafts  of  which  run  on  bearings  in  suitable  supports. 
According  to  one  part  of  the  specification  there  are  to  be  cranks  on 
the  far  enas  of  these  pinion  shafts,  each  carrying  a  saw  frame;  but  ac- 
cording to  another  part  there  are  to  be  cams  upon  each  of  the  pinion 
shafts,  operating  on  the  opposite  ends  of  a  lever  having  a  fulcrum  in 
its  centre,  and  made  to  vibrate  like  a  scale  beam  by  the  action  of 
these  cams  on  its  lower  side;  the  drawing  seems  to  confirm  this  tat- 
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ter  structore  as  the  approved  one.  The  ends  of  this  lever  are  em- 
ployed as  substitutes  hir  cranks  in  operating  upon  saw  frames.  The 
whole  gearing  as  described,  with  the  addition  of  the  friction  of  the 
cams,  acting  in  the  way  shown  in  the  drawings  will  add  a  liberal  per* 
centage  to  the  necessary  friction,  and  prevent  all  danger  of  the  horses 
employed  suffering  from  dyspepsia  if  labour  will  prevent  that  disease. 


26.  For  BL  Bark  Mill;  Daniel  Humberd  and  George  Dovms^ 
M^Oonnelstown,  Bedford  county,  Pennsylvania,  March  27. 

The  claim  made  by  these  patentees  is  to  **  the  before  described 
machine  or  mill  for  grinding  bark,"  adding  ^*  we  make  no  claim  to 
the  runner  and  bed.''  What  they  call  the  runner  and  bed,  is  the 
common  cast  iron  bark  mill.  The  shaft  of  this  is  to  be  turned  by 
animal  power  in  the  common  way,  a  horizontal  cog  wheel  giving  mo- 
tion to  a  trundle  head  on  the  shaft  of  the  mill.  A  circular  trough^ 
or  curb,  is  to  catch  the  bark  as  it  falls,  and  prevent  it  from  scatter- 
ing. 

It  is  quite  plain  from  the  foregoing  that  the  patentees  imagine  that 
it  is  the  patent,  and  not  the  originality  of  the  thing  patented,  iiyhich 
gives  the  right,  as  there  is  not  the  slightest  pretension  made  by  them 
to  the  invention  of  any  thing,  nor  the  slightest  room  to  urge^such  a 
pretension. 

27.  For  an  improvement  in  the  construction  of  Backs  for 
Forges  and  other  fires;  Philo  C.  Curtis,  Utica,  Oneida  county, 
New  York,  March  27. 

This  forge  back  is  a  box  made  of  cast  iron,  about  twelve  inches 
long  and  ten  high,  and  it  has  a  depth  from  the  fire  back  of  about  six 
inches.  The  object  proposed  is  to  supply  this  box  with  wind  in  such 
a  way  as  to  blow  heated  air  into  the  fire,  whilst  that  side  of  it 
which  is  in  contact  with  the  fire  shall  be  preserved  from  burning  out. 

The  box  is  cast  in  two  parts,  capable  of  being  put  together  so  as  to 
be  air  tight.  The  wind  from  the  bellows  passes  in  at  one  end  of 
it,  and  escapes  into  the  fire  through  a  hole  in  the  front  plate,  which 
forms  the  forge  back.  There  is  a  centre  plate,  twelve  inches  long 
and  ten  high,  which  is  put  into  the  box,  dividing  it  into  two  cham- 
bers; this,  centre  plate  is  perforated  with  numerous  small  holes, 
and  has  one  of  a  larger  size  corresponding  with  the  hole  in  the  front 
plate;  the  tube,  or  tuyere,  which  conducts  the  wind  to  the  fire,  fits 
into  both  these  holes,  so  that  all  the  wind  must  come  from  the  pos- 
terior chamber,  whilst  the  wind  from  the  bellows  passes  into  the  an* 
terior  chamber. 

The  operation  will  now  be  readily  understood.  The  wind  which 
passes  into  the  anterior  chamber,  having  to  pass  through  the  small 
noles  in  the  centre  plate,  before  it  can  arrive  at  the  tuyere,  and 
coming  into  contact  with  the 'heated  plate  which  forms  the  forge 
back,  becomes  itself  heated,  and  in  becoming  so  cools  the  front  plate. 

The  patentee  says  that  a  considerable  portion  of  coal  is  saved  by 
thus  using  heated  air.  On  this  subject  we  refer  our  readers  to  p.  339 
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efthe  last  Tolome,  where  the  adrantage  orsoppljing  a  fninace  with 
.  heated  air  is  particvlarlj  noticed. 

The  claim  in  the  present  case  is  to  applying  wind  from  the  bellows 
a|;ainst  the  back  of  a  plate  exposed  to  the  fire,  and  also  to  the  par- 
ticular mode  of  so  doing,  as  explained  in  the  specification. 


28.  For  an  improvement  in  the  Made  of  Spinning  Wool^  for 
Ae  manufacture  of  coarse  or  heavy  fabrics,  and  particularlj  for 
ingrain  carpeting;  William  Calvert,  Roval  Southwick,  and  Alfred 
Messinger,  Lowell,  Middlesex  county,  Massachusetts.  The  former 
an  alien,  having  resided  here  two  years;  the  two  latter  citizens 
of  the  United  States.     March  31. 

The  machine  here  patented  is  well  represented  in  the  drawing, 
and  explained  with  sufficient  clearness  in  the  specification;  still  the 
parts  which  are  new  are  not  designated,  but  left  to  be  inferred  by 
those  acquainted  with  such  machinery.  This  does  not  fulfil  the  re- 
quirements of  the  law,  yet  we  presume  that  by  a  liberal  construction 
of  it,  the  rights  of  the  patentees  might  be  sustained. 

The  patentees  state  that  this  machine  resembles  those  in  general 
use  for  spinning  worsted  and  cotton;  but  that  from  placins  the  roll- 
ers nearer  together  than  in  worsted  machinery,  knA  m^ing  them 
larger  than  in  that  for  cotton,  it  produces  yarn  which  could  not  be 
obtained  from  either  of  them. 

The  wool  is  taken  from  tlie  cardins;  condenser  on  to  a  feeding 
cvlinder,  whence  it  passes  through  all  the  rollers,  of  which  there  are 
three  pair;  two  being  small,  and  placed  between  the  ordinary  draw- 
ing rollers.  The  feeding  cylinder,  it  is  said,  has  never  before  been 
applied  to  the  throstle  frame. 

The  difference  in  the  mode  of  spinning  from  that  in  other  machines 
is  that  it  is  effected  by  a  continuous  motion;  the  thread  being  wound 
on  the  bobbins,  or  spools,  as  fast  as  the  roping  is  discharged  from  the 
rollers,  the  rollers  not  stopping,  as  in  the  common  machines,  whilst 
the  roping  is  drawn  and  twisted. 

It  is  averred  that  three  times  the  ordinary  quantity  maybe  spun  by 
one  of  these  machines;  six  spindles  producing  as  much  as  eighteen 
have  heretofore  done. 

The  quality  of  the  yam. is  said  to  be  much  improved,  the  fibres 
being  drawn  nearly  straight,  as  in  worsted.  Several  other  advan- 
ta|;es  are  enumerated  by  the  inventors,  who  have  taken  much  more 
pams  to  inform  us  what  the  machine  does,  than  how  it  accomplishes 
its  work.  Patentees  are  often  anxious  to  make  known  in  their  spe- 
cifications the  utility  of  their  inventions,  a  point  which  may  be  omit* 
ted  altogether  without  any  disadvantage,  the  main  question  being 
that  of  novelty. 
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Analysis  of  the  Report,  &c.  on  Steam  Carriages. 
Report  on  Sieam  Carriages  by  a  Committee  of  the  House  of  Commons 

of  Great  Britain,     With  the  minutes  of  Evidence^  and  jSppendix* 

R^rinted  by  order  of  the  House  of  Representatives  of  the  United 

States.  (1832.)* 

We  are  indebted  to  this  reprint  of  the  report  on  steam  carriages, 
by  a  committee  of  the  House  of  Commons  ot  England,  for  the  means 
of  placins  before  our  readers  the  results  of  a  most  interesting  inves- 
tigation into  the  progress  made  in  the  attempts  at  locomotion,  bj 
steam  carriages,  upon  common  turnpike  roads. 

In  this  country  was  made  the  first  successful  attempt  to  move  a 
carriage,  upon  a  common  road,  bj  steam  power  applied  to  give  ro- 
tation to  trie  wheels.  In  the  year  1804  the  dredging  machine  of 
Oliver  Evans  was  propelled  by  the  adhesion  of  its  wheels  from  firoad 
street  to  the  Schuylkill,  and  the  engine  of  the  machine  was  fur- 
ther used  to  propel,  by  a  paddle  wheel,  the  scow  in  which  it  was 
placed,  down  the  Schuylkill,  and  up  the  Delaware,  to  the  station 
where  it  was  to  be  used. 

It  may  be  yet  some  time  before  the  ingenuity  of  our  countrymen  is 
turned  to  the  application  of  steam  power  which  we  are  about  to  con- 
sider: our  roads  must  be  moreoriess  improved  both  in  relation  to  their 
longitudinal  and  to  their  transverse  section.  To  induce  this  expense, 
an  amount  of  travelling  must  be  secured,  between  our  inland  towns, 
not  likely  to  take  place  for  some  time.  The  magnificent  water  courses 
which  facilitate  our  communication  between  the  large  cities  on  the 
Atlantic  board,  and  between  the  growing  towns  of  the  west,  have 
led  to  the  acknowledged  superiority  which  we  enjoy  over  our  trans- 
atlantic brethren  (the  English,)  in  the  application  of  steam  to  navi- 
gation: our  extent  of  territory,  and  the  sparseness  of  its  population 
have  been  strong  inducements  to  a  devoted  attention  to  this  subject. 
The  peculiar  facilities  of  rail-road  communication  between  vast  com- 
mercial and  manufacturing  depots,  has  caused  England  to  precede 
us  very  far  in  that  mode  of  communication,  and,  consequently,  in  the 
application  of  steam  power  to  locomotion  upon  rail-ways.  Until 
steam  coaches  shall  have  been  made  to  travel  upon  common  roads  at 
a  more  rapid  rate  than  our  combined  water  and  land  communications 
can  enable  us  to  attain,  thereby  to  shorten  the  time  of  passage  be- 
tween som^  of  our  large  cities,  we  can  hardly  expect  that  this  species 
of  locomotion  will  receive  much  of  the  attention  of  the  public.  By 
keeping  up  with  the  state  of  information  in  England  upon  this  sub- 
Jectv  we  snail  always  be  prepared  to  take  advantage  of  a  proper  open- 
ing for  the  introduction  of  such  a  mode  of  communication,  with  the 
advantage  of  the  experience  which  might  otherwise  have  been  dearly 
bought  No  doubt  tnere  are  portions  of  our  better  roads  which  might 
be  made  available,  for  a  short  distance,  for  profitable  speculation  in 
this  new  sort  of  locomotion. 

Much  of  the  evidence  before  the  committee  of  the  House  of  Com- 
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mons  is  of  local  interest  merely,  and  ouunr  of  the  statements  woald 
find  no  application  with  us:  apart  even  of  the  report  of  the  commit- 
tee might,  perhaps,  have  been  omitted,  or  have  been  condensed,  with- 
out injury  to  the  interests  of  oar  readers;  we  hav^,  however,  prefer- 
red ^o  insert  it  unmutilated. 

The  inquiry  with  which  this  committee  was  charged  grew  out  of 
representations  made  by  those  interested  in  the  new  application  of 
steam  to  locomotion,  in  relation  to  the  heavy  tolls  imposed  upon  their 
carria^  on  the  different  turnpikes.  The  subject,  as  referred  to  the 
committee,  took,  however,  a  wider  range  than  that  of  a  mere  inquiry 
in  relation  to  the  tolls.  The  objects  of  examination  were,  first,  in 
relation  to  the  tolls  which  ought  to  be  imposed  upon  coaches  and 
other  vehicles  propelled  by  steam  or  gas  upon  turnpike  roads,  toge- 
ther with  the  tolls  at  present  imposed;  second,  in  relation  to  the  pre- 
sent state  and  future  prospects  of  this  application  to  locomotion  upon 
common  roads,  with  the  probable  utility  resulting  to  the  public  from 
such  an  application. 

We  purpose  first  to  ffive  the  report  of  the  committee,  and  after- 
wards, by  extracts  from  the  minutes  of  evidence,  and  condensed  views 
of  the  more  interesting  parts  of  it,  to  put  our  readers  in  possessioQ 
of  the  material  facts  developed  in  the  examination. 

Bqiori  of  the  Conmmiiee  on  SUam  Carriage$,    Cbarlbs  D.  O.  Jxmov^ 
Chairmatu 

**  The  committee  proceeded,  in  the  firat  instance,  to  inquire  how  fir  the  » 
ence  of  propelling  carriftges  on  common  roads  by  mesns  m  steam  or  mechani- 
cal power,  had  been  carried  into  practical  operation;  and  whether  the  result  of 
the  experiments  already  made  had  been  sufficiently  favourable  to  justify  their 
recommending  to  the  House  that  protection  should  be  extended  to  thb  mode 
of  conveyance,  should  the  tolls  imposed  on  ste^n  carriages,  by  loo^  acts  of 
parliament,  be  found  prohibitory  or  excessive. 

^'Inthe  progress  of  their  inquiry,  they  have  extended  their  examiiWtion  to 
the  following  points^  on  which  the  chief  objections  to  this  application  of  steam 
have  been  founded,  vtz.^-the  insecurity  of  carriages  so  propelled,  from  the 
chance  of  explosion  of  the  boiler,  and  the  annoyance  caused  to  travellers,  on 
public  roads,  by  the  peculiar  noise  of  the  machinery,  and  by  the  escape  of 
smoke  and  waste  steam,  which  were  supposed  to  be  inseparable  accompani- 
menti. 

**  It  being  also  in  charge  to  the  committee,  *  to  report  upon  the  proportios 
of  tolls  which  should  be  imposed  upon  steam  carriages,'  they  have  examined 
several  proprietors  of  those  already  in  use,  as  to  the  elTect  produced  on  the  sor^ 
face  of  roads  by  the  action  of  the  propelling  wheels. 

"  As  this  was  too  important  a  branch  of  their  inquiry  to  rest  entirely  on  the 
evidence  of  individuals,  whose  personal  interest  might  have  biassed  their  opi- 
nions, the  committee  also  examined  several  very  scientific  engineen^  by  whom 
observations,  on  the  causes  of  the  ordinaiy  wear  of  roads,  they  have  been  great- 
ly assisted. 

"  The  committee  were  directed  also  to  report  *  on  the  probable  utility  which 
the  public  may  derive  fi^m  the  use  of  steam  carriages.'  On  this  point  they 
have  examined  a  member  of  the  committee,  well  known  for  his  intelligence 
and  research  on  subjects  connected  with  the  interests  of  society,  and  they  feel 
that  they  cannot  fulfil  this  part  of  their  instructions  better  than  by  merely  re- 
ferring, the  house  to  the  evidence  of  Colonel  Torrens. 

**  These  inquiries  have  led  the  committee  to  believe  that  the  substitution  of 
inanimate  for  animal  power,  in  draught  on  common  roads,  is  one  of  the  most 
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impoitafit  improvements  in  the  meuis  of  internal  cbmmunication  ever  introduc- 
ed. Its  practicability  they  consider  to  hare  been  fully  established;  its  general 
adoption  will  take  place  more  or  less  rapidly,  in  proportion  as  the  attention  of 
acientific  men  shall  be  drawn,  by  public  encouragement,  to  further  improve- 
ment. 

^Many  circumstances,  however,  must  retard  the  general  introduction  of 
■team  as  a  substitute  for  horse  power  on  roads.  One  very  formidable  obstacle 
IviU  arise  from  the  prejudices  which  always  beset  a  new  invention,  especially, 
one  which  will  at  first  appear  detrimental  to  the  interests  of  so  many  individu- 
als. This  difficulty  can  only  be  surmounted  by  a  long  course  of  successful* 
though  probably  unprofitable  experiment.  The  great  expense  of  the  engines 
must  retard  the  progress  of  such  experiments.  The  projectors  will,  for  a  long 
period,  work  with  caution,  fearing  not  only  the  expense  incurred  by  failure^ 
but  also  that  too  sudden  an  exposure  of  theh^  success  would  attract  the  atten- 
tion of  rivals.  It  is  difficult  to  exemplify  to  the  house  how  small  and  appa- 
rently unimportant  art  adaptation  of  the  parts  of  the  machinery,  or  of  the  mode 
of  generating  or  applying  the  steam,  may  be  the  cause  of  the  most  rapid  sue- 
cessi  yet  he  who^  by  a  long  course  of  experiments,  shall  have  first  reached  this 
point,  may  be  unable  to  conceal  the  improvement,  and  others  will  at  once  reap 
the  benefit  of  it. 

'*  The  committee  are  convinced,  that  the  real  merits  of  this  invention  are 
such,  that  it  may  be  safely  left  to  contend  with  these  and  similar  difficulties; 
there  are  others,  however,  from  which  the  legislature  can  alone  relieve  it. 
Tolls,  to  an  amount  which  would  utterly  prohibit  the  introduction  of  steam  car- 
riages, have  been  imposed  on  some  roads;  on  others,  the  trustees  have  adopted 
modes  of  apportioning  the  charge  which  would  be  found,  if  not  absolutely  pro- 
hibitory, at  least  to  pkce  such  carriages  in  a  very  unfair  positFon  as  compared 
with  ordinary  coaches. 

**  Two  causes  may  be  assigned  for  the  imposition  of  such  excessive  tolb  upon 
ateam  carriages.  The  first  a  determination  on  the  part  of  the  trustees,  to  ob- 
struct, as  much  as  possible,  the  use  of  steam  as  a  propelling  power;  the  second, 
and  probably  the  more  frequent,  has  been  a  misapprehension  of  their  weight 
and  elTect  on  roads.  Either  cause  appears  to  the  committee  a  sufficient  justi- 
fication for  their  recommending  to  the  house,  that  legislative  protection  should 
be  extended  to  steam  carriages  with  the  least  possible  delay. 

'Ut  appears  from  the  evidence  that  the  first  extensive  trial  of  steam  as  an 
agent  in  draught  on  common  roads,  was  that  by  Mr.  Gumey,  in  1829,  who  tra- 
velled firom  London  to  Bath,  and  back,  in  his  steam  carriage.  He  states,  that 
although  a  part  of  the  machinery  which  brings  both  the  propelling  wheels  into 
action  when  the  full  power  .of  the  engine  is  required,  was  broken  at  the  onset, 
yet  that,  on  his  return,  he  performed  the  last  eighty-four  miles,  from  Melksham 
to  Cranford  bridge,  in  ten  hours,  including  stoppages.  Mr.  Gumey  has  given 
to  the  committee  very  full  details  of  the  form  and  power  of  his  engine,  which 
will  be  found  in  the  evidence. 

«  The  committee  have  also  examined  Messrs.  Summers  and  Ogle,  Mr.  Han- 
cock, and  Mr.  Stone,  whose  steam  carriages  have  been  in  daily  use  for  some 
months  past  on  common  rpads.  It  is  very  satisfactory  to  find  that,  although 
the  boilers  of  the  several  engines  described,  vary  most  materially  in  form,  yet 
that  each  has  been  found  fully  to  answer  the  expectation  of  iu  mventor.  So 
well,  in  hclt  have  their  experiments  succeeded,  that  in  each  case  where  the 
proprietors  have  ceased  to  use  them,  it  has  only  been  for  the  purpose  of  con- 
structing more  perfect  carriages,  in  order  to  engage  more  extensively  in  the 
business. 

**  When  we  consider  that  these  trials  have  been  made  under  the  most  unfa- 
vourable circumstances— at  great  expense — ^in  total  uncerUinty— without  any 
of  those  guides  which  experience  has  given  to  other  branches  of  engineering^ 
that  those  engaged  in  making  them  are  persons  looking  solely  to  their  own  in- 
terests, and  not  theorists  attempting  the  perfection  of  ingenious  modela— when 
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we  find  them  convinced  tfter  long  experience,  that  they  Are  introdndni^  lach 
•  mode  of  conveyance  u  shall  tempt  the  pablict  by  iu  superior  advantage^ 
from  the  use  of  the  admirable,  lines  ^coaches  which  have  been  generally  estar 
blisbed — ^it  surely  cannot  be  contended  that  the  introduction  of  steam  carriages 
on  common  roads  is,  as  yet,  an  uncertain  experiment,  unworthy  of  legislative 
attention. 

**  Besides  the  carriages  already  described,  Mr.  Gnmey  has  been  ilifbraied 
that  from  "twenty  to  forty  others  are  being  built  by  different  persons^  all  of 
which  have  been  occasioned  by  his  decided  journey  in  1829.' 

**  The  committee  have  great  pleasure  in  drawing  the  attention  of  the  boose 
to  the  evidence  of  Mr.  Farcy.  His  opinions  are  the  more  valuable  from  his 
uniting,  in  so  great  a  degree,  scientific  knowledge  to  a  prsctical  acquaintance 
with  the  subject  under  consideration.  He  states  that  he  has  '  no  doubt  what- 
ever but  that  a  steady  perseverance  in  such  trials  will  lead  to  the  general  adop- 
tion of  steam  carriag^:'  and  again, '  that  what  has  been  done  proves  to  his  satis- 
fiiction  the  practicability  of  impelling  stage  coaches  (by  steam,)  on  good  com- 
mon roads,  in  tolerably  level  parts  of  the  country,  without  horses^  at  a  speed  of 
eight  or  ten  miles  per  hour.' 

"  Much,  of  course,  must  remain  to  be  done  in  improving  their  efficiency;  yet 
Mr.  Gumey  states  that  he  has  kept  up  steadily  the  rate  of  twelve  miles  per  hour; 
that  <  the  extreme  rate  at  which  he  has  run  is  between  twenty  and  thirty  miles 
per  hour.' 

**  Mr.  Hancock  *  reckons  that,  with  his  carriage  he  could  keep  up  a  speed  of 
ten  miles  per  hour,  without  injury  to  the  machine.' 

**  Mr.  Ogle  states  *  that  his  etperimental  carriage  went'from  London  to  South- 
ampton,  in  some  places,  at  a  velocity  of  from  thirty-two  to  thirty-five  miles  per 
hour.' 

**  *  That  they  have  ascended  a  hill  rising  one  in  six,  at  sixteen  and  a  half 
miles  per  hour,  and  fo^r  miles  of  the  London  road  at  the  rate  of  twenty-four 
milef  and  a  half  per  hour,  loaded  with  people.' 

«<  <  That  his  engine  is  capable  of  cairying  three  tons  weight,  in  addition  to  its 


<<  Mr;  Summers  adds,  <  that  they  have  travelled  in  the  carriage  at  the  rate  of 
fifteen  miles  per  hour,  with  nineteen  persons  on  the  carriage,  up  a  hill  one  in 
twelve.' 

**'  <  That  he  has  continued  for  four  miles*  and  a  half,  to  travel  at  the  rate  of 
thirty  miles  per  hour. ' 

<< '  That  he  has  found  no  difficulty  of  travelling  over  tlie  worst  and  most  hilly 
roads.' 

"  Mr.  James  Stone  states  that  *  thirty-six  persons  have  been  carried  on  one 
steam  carriage.' 

**  *  That  the  engine  drew  ^ve  times  its  own  Weight  neariy,  at  the  rate  of 
from  five  to  six  miles  per  hour,  partly  up  an  inclination.' 

The  several  witnesses  have  estimated  the  probable  saving  of  expense  to  the 
public,  from  the  substitution  of  steam  power  for  that  of  horses,  at  from  one-lialf 
to  two-thirds.  Mr.  Farey  gives  as  his  opinion,  '  that  steam  coaches  will,  veij 
soon  after  their  first  establishment,  be  run  for  one-third  of  the  cost  of  the  pre- 
sent stage  coaches.' 

"  Perhaps  one  of  the  principal  advantages  resulting  from  the  use  of  stean, 
.  will  be,  that  it  may  be  employed  as  cheaply  at  a  quick  as  at  a  slow  rate;  *  thb 
is  one  of  the  advantages,  over  horse  labour,  which  becomes  more  and  more  ex- 
pensive as  the  speed  is  increased.  There  is  every  reason  to  expect  that,  in  the 
end,  the  rate  of  trave1Un|^  by  steam  will  be  much  quicker  than  the  utmost  speed 
of  trayelltng  by  horaest  m  short,  the  safety  to  travellers  will  become  the  limit 
to  speed.'  In  horse  draught  the  opposite  result  takes  place;  *  in  all  cases  horses 

*  In  the  original^  *<  hours:"  Mr.  Summers  states  this  to  be  a  mistake,  and  directs 
the  substitution  which  we  have  made.— Mech.  Mag.  March  1838,  p.  443. 
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lose  power  of  draught  in  a  much  cheater  proportion  than  they  gain  speed,  and 
bence  the  worbthev  do  becomes  more  ezpensiye  as  they  go  quicker.'  On  this 
»nd  other  points  referred  to  in  the  report,  the  committee  have  great  pleasure 
in  drawing  the  attention  of  the  house  to  the  valuable  evidences  of  Mr.  Davies 
Gilbert. 

**  Without  increase  of  cost,  then,  we  shall  obtain  a  power  which  will  insure  a 
rapidity  of  internal  communication  fkr  beyond  the  utmost  speed  of  borsei  in 
draught;  and  although  the  performance  of  these  carriages  may  not  have  hither* 
to  attained  this  point,  when  once  it  has  been  established,  that  at  equal  speed 
we  can  use  steam  more  cheaply  in  draught  than  horses,  9fc  may  fairly  antici- 
pate that  every  day's  increased  experience  in  the  management  of  the  engihes, 
will  induce  greater  skill,  greater  confidence,  and  greater  speed. 

**  The  cheapness  of  the  conveyance  will  probably  be  for  someittme  a  seconda- 
ly  consideration.  If  at  present  it  can  be  used  as  cheaply  as  horse  power,  the 
competition  with  the  former  modes  of  conveyance  will  first  take  place  as  to 
speed.  When  once  the  superiority  of  steam  carriages  shall  have  been  fully 
established,  competition  will  induce  economy  in  the  cost  of  working  them.  The 
evidence,  however,  t)f  Mr.  Macneil,  showing  the  greater  efficiency,  with  dimi- 
nished expenditure  of  fuel,  by  locomotive  engines  on  rail-ways,  convinces  the 
committee  that  experience  will  soon  teach  a  better  construction  of  the  engine% 
and  a  less  costly  mode  of  generating  the  requisite  supply  of  steam. 

*'Nor  are  the  advantages  of  steam  power  confined  to  the  gretLter  velocity  at* 
tained,  or  to  its  greater  cheapness  than  horse  draught.  In  the  latter,  danger  is  in- 
creased, in  as  large  a  proportion  as  expense,  by  greater  speed.  In  steam  power, 
on  the  contrary,  'there  is  no  danger  of  being  run  away  with,  and  that  of  being 
overtamed  is  greatly  diminished.  It  is  difficult  to  control  four  such  horses  as 
can  draw  a  heavy  carriage  ten  miles  per  hour,  in  case  they  are  frightened  or 
choose  to  run  aWay;  and  for  quick  travelling  they  muat  be  kept  in  that  state  of 
courage,  that  they  are  always  inclined  for  runhing  away,  particularly  down  hills 
and  at  sharp  turns  of  the  road.  In  steam,  however,  there  is  little  correspond- 
ing danger,  being  perfectly  controllable,  and  capable  of  exerting  its'  power  in 
reverse  in  going  down  hills.'  Every  witness  examined  has  given  the  fullest 
and  most  satisfactory  evidence  of  the  perfect  control  which  the  conductor  has 
over  the  movement  of  the  carriagpe.  With  the  slightest  exertion  it  can  be 
stopped  or  turned,  under  circumstances  where  horses  would  be  totally  tinma- 
nageable. 

**  The  committee  have,  throughout  their  examinations,  been  most  anxious  to 
ascertain  whether  the  apprehension  very  commonly  entertained,  that  an  exten- 
sive use  of  these  carriages  on  roads  would  be  the  cause  of  firequeot  accidents 
and  continued  annoyance  to  the  public,  were  well  founded. 

'*The  danger  arising  from  the  use  of  steam  carriages,  was  stated  to  be  two- 
fold; that  to  which  passengers  are  exposed  from  explosion  of  the  boiler,  and  the 
breakinif  of  the  machinery,  and  the  effeet  produced  on  horses  by  the  noise  and 
appearance  of  the  engine. 

^  Steam  has  been  applied  as  a  power  in  draught  in  two  ways:  in  the  one, 
both  passengers  and  engine  are  placed  on  the  same  carriage;  in  the  other,  the 
engine  carriage  is  merely  used  to  draw  the  carriage  in  which  the  load  is  con- 
veyed. In  either  esse,  the  probability  of  danger  from  explosion  has  been  ren- 
dered infinitely  small,  from  the  judicious  construction  of  boiler  which  has  been 
adopted.  ' 

*' These  boilers  expose  a  very  considerable  sur&ce  to  the  fire,  and  steam  is 
generated  with  the  greatest  rapidity.  From  their  peculiar  form,  the  requisite 
•upply  of  steam  depends  on  its  continued  and  rapid  formation;  no  large  and  dan- 
gerous quantity  can  at  any  time  be  collected.  Should  the  safety  valve  be  stop- 
ped, and  the  supply  of  steam  be  kept  up  in  a  greater.abundance  than  the  en- 
gines require,  explosion  may  take  place,  but  the  danger  would  be  comparative- 
\y  trifling,  from  the  smaU  quantity  of  steam  which  could  act  on  anyone  portion 
of  the  boiler.     As  an  engine,  invented  by  llr.  Trevithick,  has  not  been  as  yet 
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applied  to  cairitgcfl,  the  committee  can  do  no  more  than  draw  the  attention  of 
the  house  to  tiie  ingenuity  of  its  contrivance.  Should  it  in  pnctice  be  found 
to  answer  his  expectation^  it  will  remove  entirely  all  danger  from  explonoB. 
In  each  of  the  carriages  described  to  the  committee,  the  boilers  have  been  prov- 
ed to  a  considerably  greater  pressure  than  they  can  ever  have  to  sustain. 

**  Mr.  Fsrey  considers  that  '  the  danger  of  explorion  is  less  than  the  danger 
attendant  on  the  use  of  horses  in  drsught;  that  the  danger  in  these  boilers  is 
less  than  in  those  employed  on  the  railway,  although,  there  even,  the  instances 
of  explosion  have  been  very  rare.'  The  danger  arising  to  passengers  from  the 
breaking  of  the  machinery,  need  scarcely  be  taken  into  consideration,  |t  is 
a  mere  question  of  delay,  and  can  scarcely  exceed  in  frequency  the  casoaltiea 
which  may  occur  with  horses. 

**  it  has  been  frequently  urged  against  these  carriages,  that  wherever  they 
shall  be  introduced,  they  must  effectually  prevent  all  other  travelling  on  the 
road,  as  no  horse  will  bear  quietly  the  noise  and  smoke  of  the  engine. 

**  The  committee  believe  that  these  statements  are  unfounded.  Whatever 
noise  may  be  complained  of,  arises  from  the  present  defective  constniction  of 
the  machinery,  and  will  be  corrected  as  the  makers  of  such  carriages  gain  great- 
er experience.  Admitting  even  that  the  present  engines  do  work  with  some 
noise,  the  effect  on  horses  has  been  greatly  exaggerated.  All  the  witnesses  ac- 
customed to  travel  in  these  carriages,  even  on  the  crowded  roads  adjacent  to 
the  metropolis,  have  stated  that  horses  are  very  seldom  frightened  in  passing'. 
Mr.  Fsrey  and  Mr.  Macneil  have  gpven  even  more  fiivourable  evidence  in  re- 
spect to  the  little  annoyance  they  create. 

"No  smoke  need  arise  from  such  engines.  Coke  is  usually  burned  in  loco- 
motive engines,  on  rail-ways,  to  obviate  this  annoyance;  and  those  steam  car- 
riages which  hsve  been  hitherto  established  also  bum  it.  Their  liability  to  be 
indicted  as  nuisances  will  sufficiently  check  their  using  any  offensive  fucL 

"  There  is  no  reason  to  fbsr  that  waste  steam  will  cause  much  annoyance. 
In  Mr*  Hancock's  engine  it  passes  into  the  fire,  and  in  other  locomotive  en- 
gines it  is  used  in  aid  of  the  power,  by  creating  a  quicker  draught  and  more 
rapid  combustion  of  the  fiieU  In  Mr.  Trevithick's  engine  it  will  be  returned 
into  the  boiler. 

**  The  committee  not  having  received  evidence  that  gas  has  been  practically 
employed  in  propelling  carriages  on  common  roads,  have  not  considered  it  ex- 
pedient to  inquire  as  to  the  progress  made  by  several  very  scientific  persons 
who  are  engaged  in  making  experiments  on  gases,  with  the  view  of  procuring  a 
still  cheaper  and  more  efficient  power  than  steam. 

.  "  The  committee  having  satisfied  themselves  that  steam  has  been  successfully 
adopted  as  a  substitute  for  horse  power  on  roads,  proceeded  to  examine  whe> 
ther  tolls  have  been  imposed  on  carriages  thus  propelled,  so  excessive  as  to 
require  legislative  interference,  and  also  to  consider  the  rate  of  toUs  by  which 
fteam  carriages  should  be  brought  to  qpntribute,  in  fair  proportion  with  other 
carriages,  to  the  maintainance  of  the  roads  on  which  they  may  be  used. 

*<  They  have  annexed  a  list  of  those  local  acts  in  which  tolb  have  been  placed 
on  steam,  or  mechanically  propelled  carriages. 

**  Mr.  Gumey  has  given  the  following  specimens  of  the  oppressive  rates  of  , 
tolls  adopted  in  several  of  these  acts:  On  the  Liverpool  and  Presoot  road,  Mr. 
Oumey's  carriage  would  be  charged  £2  8s.  while  a  loaded  sti^  coach  would 
pay  only  4s.  On  the  Bathgate  road  the  same  carriage  would  be  charged  £1 
7s.  Id.,  while  a  coach  drawn  by  four  horses  would  pay  5s.  On  the  Aahbom- 
bam  and  Totness  road  Mr.  Gurney  would  have  to  pay  £2,  while  a  coach  drawn 
by  four  horses  would  be  charged  only  3s.  On  the  Teignmouth  and  Dawfiah 
roads  the  proportion  is  12s.  to  2s. 

"  Such  exorbitant  tolb  on  steam  carriages  can  only  be  justified  on  the  foDow- 
ing  grounds: 

*'  First,  because  the  number  of  passengers  conveyed  on,  or  by,  a  steam  csr- 
riage  will  be  so  great  as  to  diminish  (at  least  the  extent  of  the  difference  of  the 
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nte  of  toll,)  the  total  number  of  carriages  used  on  the  road;  or,  secondly,  be- 
cause steam  carriages  induce  additional  expense  in  the  repairs  of  the  road. 

**  The  committee  see  no  reason  to  suppose  that,  for  the  present,  the  substi- 
tution of  steam  carriages,  conveying  a  greater  number  of  persons  than  common 
coaches,  will  take  place  to  any  very  material  extent;  and,  as  to  the  second  cause 
of  increased  charge,  the  trustees,  in  framing  their  tolls,  have  probably  not  nu- 
nutely  calculated  the  amount  of  injury  to  rcwds  likely  to  arise  from  them. 

**  The  committee  are  of  opinion  that  the  only  ground  on  which  a  fair  claim  to 
toll  can  be  made  on  any  public  road,  is  to  raise  a  fund  which,  with  the  strictest 
economy,  shall  be  just  sufficient,  first,  to  repay  the  expense  of  its  original  for- 
mation; secondly,  to  maintain  it  in  good  and  sufficient  repair. 

''Although  the  committee  anticipate  that  the  time  is  not  far  distant  when,  in 
framing  a  scheme  of  toll  for  steam  carriages,  their  general  adoption,  and  the 
great  number  of  paaaengers  which  will  be  conveyed  on  a  small  number  of  vehi- 
cles, will  render  it  necessary  not  only  to  consider  the  amount  of  injury  actually 
done  to  the  road,  but  also  the  amount  of  debt  which  may  have  been  incurred 
for  its  formation  and  maintenance;  yet  at  present  they  feel  justified  by  the  limit- 
ed number  of  such  carriages,  and  by  the  great  difficulties  they  will  have  to  en- 
counter, in  recommending  to  the  liouse,  that  in  adopting  a  system  of  toll,  the 
proportion  of '  wear  and  tear*  of  roads  by  steam,  as  compared  with  other  car- 
riages,  should  alone  be  taken  into  consideration. 

'*  Unless  an  experiment  were  instituted  on  two  roads,  the  one  reserved  solely 
for  the  use.  of  steam  coaches,  the  other  for  carriages  drawn  by  horses,  for  the 
purpose  of  ascertaining  accurately  the  relative  wear  of  each,  it  woiHd  be  quite 
impossible  to  fix  with  certunty  the  proportion  of  tolls  to  which,  on  the  same 
road,  each  class  of  vehicles  should  be  liable.  To  approximate,  however,  as 
neatly  as  possible  to  the  standard  of  relative  wear,  the  committee  have  com- 
pared the  weights  of  steam  carriagea  with  those  of  loaded  vans  and  stage  coach- 
es. They  have  tried  to  ascertain  the  causes  of  the  wear  of  roads;  also  the  pro- 
portion of  iniuiy  done  by  the  feet  of  horses  and  the  wheels  of  coaches;  how  far 
that  injury  is  increased  by  increased  velocity,  and  also  in  what  degree  the 
wear  of  roads  by  loaded  carriages  may  be  decreased  by  any  particular  form  of 
wheel. 

"  The  committee  would  direct  the  attention  of  the  house  especially  to  the 
evidence  of  Bfr.  Macneil,  whose  observations  on  this  branch  of  the  subject,  be- 
ing founded  on  a  long  course  of  very  accurate  experiment,  are  peculiarly  inter- 
esting and  usefuL  He  estimates  that  the  feet  of  horses  drawing  a  fi»t  coach, 
are  more  injurious  to  the  road  than  the  wheels,  in  the  proportion  of  three  to 
one,  nearly;  that  this  proportion  will  increase  with  the  velocity;  that  by  increas- 
ing the  breadth  of  the  tires  of  the  wheels,  the  injury  done  to  roads  by  great 
weights  may  be  counteracted.  He  considers  that,  on  a  good  road,  one  ton  may 
be  safely  carried  on  each  inch  of  width  of  tire  of  the  wheels. 

'*  Mr.  M'Adam  and  Mr.  Telford  have  given  corresponding  evidence  as  to  the 
greater  wear  caused  by  horses'  feet,  than  by  wheels  of  carriages. 

'*  Each  of  the  above  witnesses  agrees,  that  adding  the  weight  of  the  horses 
to  that  of  the  coach,  and  comparing  the  injury  done  to  a  road  by  a  steam  car- 
riage of  a  weight  equal  to  that  of  the  coach  and  horses,  (the  wheels  being  of 
a  proper  width  of  tire,}  the  deterioration  of  the  road  will  be  much  less  by  ^e 
steam  carriage  than  by  the  coach  and  horses. 

"As  to  the  injury  to  roads  which  is  anticipated  from  the  'slipping*  of  the 
wheels,  it  may  auely  be  left  to  the  proprietors  to  correct:  the  action  of  the 
wheel  slipping  involves  awasteof  power,  anda  useless  expenditure  of  fuel, 
which,  for  their  own  sakes,  they  will  avoid. 

"  Apprehension  has  also  been  entertained  that,  although  the  peculiar  action 
of  the  wheels  may  not  be  injurious,  yet  that,  from  the  great  power  which  may 
be  applied  if  the  steam  were  worked  at  very  high  pressure,  or  if  the  size  of  the 
engine  were  increased,  greater  weight  might  be  carried  than  the  strength  of 
the  road  could  bear. 
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<■  Uqdoubf  edljy  in  proportion  to  the  advnce  of  the  sdeocet  will  be  the  in- 
crease of  weight  drawn  by  an  engine  with  a  given  expenditure  of  fael;  but  there 
are  tnanjr  practical  difficulties  to  be  surmounted  before  the  weight  so  drawn  can 
reach  the  point  when  it  could  be  destructive  of  roads.  There  are  no  theoreti- 
cal reasons  against  the  extension  of  the  size  of  the  engines.  The  difiiculties» 
according  to  Mr.  Gumey,  are  of  a  practical  nature,  and  only  in  the  *  difficulty  of 
management  of  a  large  engine.'  In  proportion  as  we  augment  the  power  of  the 
engine%  we  must  increase  their  strength,  and  consequently  their  weight;  the 
greater  weight  will  be  a  material  diminution  of  their  efficiency.  To  a  certain 
extent  the  power  may  be  increased  in  a  greater  ratia  than  the  weight,  but  with 
our  limited  knowledge  of  the  application  of  steam,  and  with  the  present  forma- 
tion of  the  public  roads,  the  point  will  be  very  soon  attaioed»  When  the  advan- 
tage of  Increased  power  will  be  counterbalanced  by  the  difficultiea  attendant 
on  the  increased  weight  of  the  engines. 

*<The  weight  of  the  steam  carnages  at  present  in  use^  varies  from  53  to  80 
ewt. ;  but  it  must  be  recollected  that  they  are  mere  models;  they  were  made 
with  attention  to  strength  only,  to  bear  the  uncertain  strain  to  which  they  would 
be  exposed  in  the  course  of  experiment^  and  a  very  considerable  diminution 
of  weight  may  be  anticipated. 

'*  The  weight  drawn,  at  the  rate  of  ten  miles  per  hour,  by  Mr.  Gurnejr's  en- 
gine, has  not,  on  any  extent  of  road,  exceeded  the  weight  of  the  drawing  car- 
riage; nor  is  it  likely,  with  the  difficulties  to  be  endnuntered  on  the  present 
lines  of  road,  from  their  quality  and  the  numerous  ascents,  that  the  wei^t 
drawn  will  be  in  excess  of  the  strength  of  the  roads.  The  immense  quantity 
of  spare  power  required  to  surmount  the  different  degrees  of  resistance  likely 
to  occur,  woqld  render  the  engine  too  unnuinageable.  This  will  appear  evi- 
dent from  the  force  of  traction  required  to  draw  a  wagon  over  the  Holyhead 
and  Shrewsbury  road,  which  varied  from  40  to  upwards  of  300  lbs. 

"  In  considering  the  effect  on  roads,  we  must  not  overlook  one  pecoEarity 
in  which  they  hav^  a  great  advantage  over  other  carriages.  In  coaches  drawn 
by  horses,  the  power  being  without  the  machine  to  be  removed,  it  becomes  an 
object  of  the  greatest  importance  to  give  as  much  effect  as  possible  to  the 
power,  by  diminishing  the  resistance  arising  from  the  friction  of  the  wheels 
upon  the  surfkoe  of  the  road.  For  this  purpose,  the  proprietors  of  coaches 
and  wagons  have  adopted  every  possible  contrivance,  so  to  reduce  the  tires  of 
their  wheels,  that  a  very  small  portion  of  them  may  press  on  the  road;  in  some 
coaches  they  are  made  circular  in  their  cross  section,  so  that  the  entire  weight 
of  the  carriage  presses  on  a  mere  point;  should  the  materials  be  soft,  such 
wheels  cut  their  way  into  the  road  like  a  sharp  instrument.  The  owners  of 
wagons  too  have  adopted  a  similar  plan.  Mr.  Macneil  states  that  the  actual 
bearing  part  of  the  tire  of  apparently  broad  wheeled  wagons,  is  reduced  to 
three  inches  by  the  contrivance  of  one  band  of  the  tire  projecting  beyond  the 
others. 

"  With  steam,  on  the  contrary,  a  certain  amount  of  adhenon  to  the  roads  is 
required  to  give  effect  to  the  action  of  the  machinery,  or  the  wheels  would  slip 
round  and  make  no  progress.  It  appears  of  little  importance,  therefore,  so  far 
as  relates  to  the  engine,  whether  the  requisite  amount  of  friction  be  spread  over 
abroad  surface  of  tire,  or  be  cdncentrated  to  a  small  point;  but  as  the  wbeeh^ 
by  being  too  narrow,  would  have  a  tendency  to  buiy  themselves  in  every  soft 
or  newly  made  road,  and  thus  raise  a  perpetual  resistance  to  then*  own  pro- 
gress, it  actually  becomes  an  advantage  to  adopt  that  form  which  is  least  inja* 
rious  to  the  road.  The  proprietors,  who  have  been  examined  on  this  poinl^ 
seem  to  be  quite  indifferent  as.  to  the  breadth  of  tire  they  may  be  required  to 
o«e.  . 

'*  These  considerations  have  convinced  the  committee,  that  the  tolls  enforced 
on  steam  carriages  have,  in  general,  far  exceeded  the  rate  which  their  injuri- 
ousness  to  roads,  in  comparison  with  other  carriages,  would  warrant?  they  have 
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found,  however,  considerable  difficulty  tn  framing  a  scale  of  tolls  applicable  to 
all  roads,  in  lieu  of  those  authorized  by  several  local  acts. 

"With  this  view  they  have  carefully  examined  the  various  modes  of  impose 
ingtoll,  either  sugrg^ested  by  the  witnesses  or  already- adopted 

«•  They  are  as  follows: 

*<  1.  To  place  |i  toll  proportioned  to  the  weight  of  the  carriage  and  load. 

"2.  On  the  number  of  passengers. 

'*  3.  On  the  horse  power  of  the  engine. 

**  4.  On  the  number  of  wheels, 

"  5.  An  unvarying  toll. 

**  Each  of  these  plans  seems  liable  to  serious  objections^  which  the  commit- 
tee beg  to  submit  to  the  house. 

**  No  plan  of  toll  has  been  more  frequently  recommended  tl)an  that  of  a 
charge  in  proportion  to  the  weight  of  the  engine  and  load.  As  this  is  the  most 

glausible,  and  (if  it  could  be  levied  without  other  disadvantages,}  would  proba- 
ly  be  the  fairest  standard,  the  comhiittee  have  considered  it  right  to  state,  at 
some  length,  their  reasons  for  not  recommending  its  adoption. 

<*  If  weight  be  taken  as  the  standard,  the  toll  must  be  a  fixed  charge,  ^ther 
upon  the  weight  of  the  engine  and  carriage,  without  reference  to  the  load;  or 
upon  an  estimated  average  of  the  load  carried;  or  a  fluctuating  charge,  accord- 
iog  to  the  weight,  at  the  several  periods  of  a  journey. 

<<  The  first  would  be  at  Iciast  free  from  the  uncertainty  of  the  other  two,  and 
therefore  would  be  preferable;  but  what  scale  of  charge  per  cwt.  could  the 
committee  recommend  as  applicable  to  all  roads?  Their  toll  should  vary  ac- 
cording to  every  different  rate  of  charge  on  carriages;  besides,  it  would  a^ 
pear  to  the  trustees  very  unjust  to  exclude  the  consideration  of  that  which 
would  be  deemed  the  most  material  cause  of  the  wear  of  their  roads;  viz.  the 
load. 

**  A  fluctuating  charge  on  weight  would  be  most  injurious,  to  a  carriage 
which  will  mainly  depend' for  success  on  its  speed;  constant  altercations  would 
take  place  between  the  toll  collectors  and  proprietors;  a  minute  calculation 
would  be  required  at  every  turnpike  gate;  in  ffict,  unless  an  accountant  wera 
placed  at  each,  the  committee  cannot  conceive  how  the  proportions  could  be 
satisfactorily  arranged,  nor  would  there  be  any  desire,  on  the  part  of  the  toll 
collector,  to  shorten  the  delay  occasioned  by  these  interruptions. 

"  Mr.  Gurnc^  has  delivered  in  a  scale  of  tolls  graduated*  according  to  weight 
and  wfdth  of  tire  of  the  wheel.  As  this  has  been  drawn  up  by  a  person  inter- 
ested in  the  success  of  steam  carriages,  it  n^igfat  have  been  expected  to  be  more 
favourable  to  them.  The  committee,  however,  have  not  adopted  it,  because  of 
the  difficulties  and  interruptions  which  a  fluctuating  rate  of  toll  would  induce; 
besides,  this  scale  purports  to  be  intended  for  a  road  where  3d.  is  chargped  for 
a  horse  drawing,  and  Id.  for  a  horse  not  drawing;,  the  scale  would  be  inappli- 
cable therefore  when  the  charge  was  2d.  and  Id.,  3d.' and  IJd.,  4d.  and  Id., 
4d.  and  l^d^  8d.  and  so  on.  Again,  what  sUndard  of  weight,  in  relation  to 
liorse  coaches,  could  be  adopted?  The  average  weight  of  loaded  coaches  dif- 
fers very  much  on  different  roads.  It  has  been  suggested,  that  a  loaded  co^ch, 
including  the  weight  of  four  horses,  would  weigh  on  px  average  four  tons;  and 
that  if  6d.  per  horse  were  chargeable  to  the  coach,  6d.  per  ton  should  be  placed 
on  a  steam  carriage;  this  Would  be  unjust,  as  vans,  which  firequently  weigh  up- 
wards of  «x  tons,  would  only  pay  2s.,  and  a  steam  carriage  would  pay  3s.  Even 
if  the  injury  done  to  the  road  by  each  were  equal,  this  would  be  an  unfair  toll;  - 
but  it  will  appear  piore  evidently  unjust  if  the  greater  proportionate  injury  done 
by  the  feet  of  hones  drawing,  thim  by  the  propelling  wheels,  be  taken  into 
consideration. 

**  The  object  of  every  steam  coach  proprietor  will  be  to  attun  the  greatest 
possible  lightness  of  machinery  and  engine;  because  thereby  he  renders  his 
power  more  efficient  for  the  draught  of  the  remunerating  load.  To  place  the 
toll  on  the  weight  of  the  engine  would  tend  to  induce  him  to  decrease  the 
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strength  of  his  boiler  and  machineiy  to  an  extent  which  might  be  dangetons  to 
the  passengers,  and  Teiy  detrimental  to  the  success  of  steam  trayelling,  as  the 
public  will  easilj  be  led  to  believe  that  the  accidents  really  occurring  from  in- 
judicious legislation,  were  inseparable  from  the  adoption  of  this  power  as  sb 
agent  in  propelling  carriages. 

**  The  only  fiur  plea  for  charging  tplls  on  such  carriages  in  proportion  to  thdr 
weight,  is  to  prevent  a  load  being  propelled  or  carried  which  would  pemui- 
nently  injure  the  road;  within  this  limit  it  would  be  as  injudicious  to  interfere 
with  their  progressive  efficiency,  (which  can  only  result  from  improvements 
of  the  mschineiy  and  the'  system  of  generating  and  applying  steam,)  as  it 
would  be  to  tax  carriages  drawn  by  lai^  and  welUbred  horses,  more  heavily 
than  such  as  were  drawn  by  horses  in  worse  condition,  and  of  smaller  size  and 
power. 

**The  roads  at  present  have  to  sustain  wagons,  weighing,  at  times,  with  their 
horses,  nearly  ten  tons;  itsis  in  evidence,  that  the  br^th  of  wheeb  required 
by  various  apts  of  Parliament,  is  so  easily  evaded,  that  it  affords  no  protection 
to  the  road.  There  appears  to  the  committee  no  fkir  reason  to  suppose  that 
steam  carriages,  approaching  even  to  this  weight,  will  be  used  on  any  turnpike 
road,  at  least  for  a  very  conuderable  period,  during  which  the  increase  of  weight 
will  be  gradual,  and  will  give  warning  to  the  legislature  when  it  should  inter- 
fere. 

"  To  charge  a  toll  according  to  the  number  of  passengers  conveyed^  is  scarce- 
ly les^  objectionable.  If  a  fluctuating  toll  be  intended,  it  would  be  as  inadmis- 
sible as  to  propose  a  nmilar  mode  of  charging  for  fast  coaches,  and  would  be 
open  to  all  the  cavil  and  interruptions  to  which  a  fluctuating  toll  on  weight 
would  be  liable.  If  the  toll  were  fixed  according  to  the  number  of  passengers 
the  carriage  were  capable  of  conveying,  it  would  imply  the  necessity  of  a  li- 
cense limiting  the  number  of  passengers,  and  cramping  the  progress  of  im- 
provement of  a  machine,  the  capabilities  of  vhich  can  only  be  ascertained  slow- 
ly and  by  continued  experiment. 

**  It  must  be  also  recollected  that  these  carriages  will  probably  have  to  travel 
for  a  long  period  without  passengers,  until  by  their  punctuality  and  safety  they 
shall  have  mduced  the  public  to  venture  in  Uiem.  Nor  is  this  probability  weak- 
ened by  the  immense  number  of  passengers  who  commenced  using  the  loco- 
motive carriages  on  the  Manchester  and  Liverpool  rail-way  immediately  alter 
their  introduction:  these  engines  were  established  among  a  population  accus- 
tomed to  machinery  and  steam,  and  therefore  not  entertaining  the  same  appre- 
hensions of  its  danger  which  will  require  to  be  surmounted  ekewhere. 

'*  The  trustees  of  the  Liverpool  and  Prescot  road  have  idready  obtained  the 
sanction  of  the  legislature  to  charge  the  monstrous  toll  of  Is.  6d.  per  *  horse- 
power,' as  if  it  were  a  national  object  to  prevent  thte  possibility  of  such  engines 
being  used*.  Besides,  they  have  supplied  no  standaitl  of  their  own  conception 
of  horse  power.  Engineers  have  differed  very  much  in  their  estimates  of  this 
power;  there  is  not,  therefore,  much  probability  that  the  opposite  interests  of 
a  steam  coach  proprietor  and  toll  collector  would  lead  to  any  agreement  as  to 
the  meaning  of  the  term.  But  suppose  the  legislature  were  to  settle  this  point, 
and  to  arrange  that  a  certain  length  of  stroke  and  diameter  of  cylinder  should 
represent  a  certain  power,  we  still  fail  to  ascertain  that  which  alone  it  is  essen- 
tial to  know,  viz.  the  actual  efficiency  of  the  engine.  Can  we  regulate  the  den- 
sity of  steam  at  which  an  engine  of  a  given  size  should  be  worked?  To  be 
effectual,  it  would  be  also  necessary  to  ascertain  the  quantity  of  water  consum- 
ed, and  even  this  check  would  be  inadequate  with  an  engine  on  Mr.  Treri- 
thick's  principle.  If  the  toll  be  left  as  at  present  on  *  horse  power,'  it  would 
be  the  obvious  interest  of  the  proprietor  to  work  with  the  smallest  nominal 
power,  but  to  increase  as  much  as  possible  the  force  of  his  steam,  thereby  in- 
creasing the  probability  of  explosion. 

**  Some  trustees  have  placed  the  toll  upon  the  number  of  wheels.  The  com- 
mittee would  object  to  this  mode  of  charge,  if  only  because  it  interfere^  between 
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the  rival  qiodes  of  steapa  tnve11ing»  and  ^ves  a  bounty  in  ftvour  of  that  in  which 
the  enjffiDe  is  placed  on  the  ume  carriage  with  the  passengers.    The  opposite 

Elan  of  separating  the  engine  from  the  carriage  is  that  which  probably  the  pub- 
c  will  prefer,  until  the  safety  of  the*  mode  of  conveyance  shall  have  been  fully 
ascertained. 

"  There  is  still  a  more  serious  objection  to  this  mode  of  charge:  it  tends  to 
discourage  the  use  of  separate  carriages;  although  it  must  he  evident  that  if  a 
certain  weight  be  carried  it  will  be  much  less  iigurious  to  the  road  when  divid- 
ed over  eigUt  wheels,  thsn  when  carried  on  only  four.  On  this  point  the  com- 
nuttee  must  again  refer  to  Mr*  HscneiFs  evidence.  They  csnnot,. therefore, 
recommend  the  house  to  adopt  a  scale  of  toll  which  shall  increase  in  inverse 
proportion  to  the  injury  done  to  the  road.  It  will  be  seen  in  Mr.  M*Adam's 
evidence,  that  the  toll  on  steam  coaches  imposed  by  th.e  metropolitan  roads 
act,  is  liable  to. this  obiection. 

<*  Some  of  the  local  acts  have  placed  an  unvarying  toll  on  steam  carriages. 
This,  if  moderate,  would  be  unobjectionable}  but  the  committee  could  not  pro- 
pose any  sum  which  would  adapt  itself  to  the  necessary  varieties  of  expense  in 
Keeping  up  different  road^  by  which  the  tolls  on  common  carriages  have  been 
regulated.  A  fixed  toll  has,  too,  this  disadvantage:  that  light  experimental  car- 
riages, or  such  as  are  built  splely  for  speed,  would  be  liable  to  the  same  toll  as 
st^ni  carriages  heavily  laden. 

**  The  committee  feel  that,  however  strong  their  conviction  may  be  of  the 
comparatively  snaall  injury  which  properly  constructed  steam  carriages  will  do 
to  the  roads,  yet  this  conviction  is  founded  more  on.  theory,  and  perhapa  what 
may  be  con;^deced'  as  interested  evidence,  than  practical  experience  $  they 
would  therefore  recommend  that  the  house  should  not  make,  at  present,  any 
permanent  regulations  in  favour  of  steam.  The  experience  which  will  be  gained  ' 
in  a  very  few  years,  will  enable  the  legislature  to  form  a  more  correct  judgment 
of  the  effect  of  steam  carriages  on  roads  than  can  be  now  made.  They  therefore 
recommend  that  the  iolb  imposed  on  steam  carriages  by  local  acts,  where  they 
shall  be  unfavourable  to  steam,  shall  be  suspended  during  three  yeara;  and  that, 
In  lieu  thereof,  the  trustees  shall  be  permitted  to  charge  toll  according  to  the 
rate  to  which  the  committee  have  agreed. 

**  The  house  will  have  t>erceived,  in  the  former  part  of  this  repoM,  that  there 
are  two  modes  of  applying  steam  in  lieu  of  horses  in  di^aught:  one,  where  the 
en^^ne  and  passengers  are  on  the  same  carriage;  the  other  where  the  engine  is 
pliu^d  on  separate  wheels,  and  is  merely  Used  to  propel  or  draw  the  carriage. 
Although  the  difference  of  wdght  may  be  in  favour  of  the  former  mode,  yet, 
as  on. the  latter  it  is'  divided  over  cTight  wheels  instead  of  four^  its  small  excess 
cannot  justify  a  larger  toll  being  imposed,  as  tt  will  be  fouiid  much  less  injuri- 
ous to  the  roads.  The  cothmittee  therefore  recommend  that,  in  charging  toU^ 
the  engine  carriage  and  carriage  drawn  shall  be  considered  but  as  one. 

"  As  it  is  the  opinion  of  all  (he  engineers  examined,  that  the  use  of  narrow 
wheels  has  been  the  great  cause  of  the  wear  of  roads,  and  that  Cylindrical  wheels 
of  certain  width  of  tire,  are  not  only  the  least  injurious,  but  that,  in  some  states 
of  the  road,  they  may  be  evien  beneficial,  the  committee  recommend  that  the 
wheels  of  the  engine  carriage  should  be  required  to  be  cylindrical,  and  of  not 
less  than  three  and  a  half  inches  width  of  tire.  No  propri^or  of  steam  carriages 
has  expressed  the  slightest /ear  of  any  inconvenience  or  loss  from  the  use  bf  ■ 
such  wheels.  Beyond  this,  the  committee  would  not  recommend  interference  ' 
with  the  breadth  of  tire,  or  form  of  wheels:  it  should  be  left  to  the  proprietocs 
freely  to  select  the  breadth  of  tire  they  shall  find  most  convenient  in  proportion 
to  the  weight  carried. 

**  The  committee  have  divided  steam  carriages  (intended  for  passengers)  in- 
to two  classes,  to  be  subject  to  different  rates  of  toU.  The  first,  where  the  caV- 
riage  is  not  plying  for  hipe,  or  where,  if  plying  for  hire,  it  shall  not  be  calculat- 
ed for,  or  cany  at  any  time,  more  than  six  psssengm.  The  original  cost  of 
such  machines^  and  the  expense  of  working  them,  will  sufficientJty  protect. the' 
VoL.X.— No.  S.--S£PTEMBERy   1832.  23 
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roftds  frcmi  any  great  number  of  merely  ezperhnental  carriag^;  tnd  for  the  aune 
reason  they  wiU  not  be  of  a  weight  or  size  likely  to  be  injurious.  A  steam  car- 
riage only  calculated  to  convey  six  passengers,  will  be  solely  used  where  great 
speed  is  required,  and  will  be  so  light  as  to  cause  reiy  little  wear  of  the  rosd» 
probacy  much  less  than  many  carriages  4rawn  by  the  number  of  horses  whieh 
the  committee  recommend  as  the  standard  of  charge  for  this  class.  The  toll, 
therefore,  proposed  to  be  placed  on  this  class  of  steam  carriages,  is  that  which 
(on  the  seTcral  roads  whefe  they  may  be  used)  is  charged  on  a  cairiage  dmwn 
by  two  horses. 

**  In  the  second  class,  Uiey  have  placeddl  other  steam  carnages,  except  those 
travelling  at  slow  rates,  for  goods  only:  carriages  of  this  dass  should  pay  the 
nme  toll  as  may  be  charged  on  a  coach  drawn  by  four  horses.  This  may  at  first 
appear  unjust  from  the  supposed  power  of  steam  to  draw  almost  unlimited 
weight.  The  committee  have  already  enumerated  the  difHculties  hitherto  en^ 
countered  in  attempting  to  propel  very  heavy  loads  on  turnpike  roads.  They 
are  such  as  to  discotkrage  the  expectation  that,  within  any  short  period  of  time, 
the  system  will  have  been  so  perfected  as  to  g^ve  rise  to  inconvenience  from 
this  source;  should  any  herearter  be  found  it  will  then  be  sufficient  to  remedy 
the;  defect.  Until  a  due  proportion  of  the  psrts  of  the  machinery  shall  have 
been  ascertained,  the  makers  of  these  carriages  will  vary  biit  cautiously  from 
the  modeb  at  pretent  in  use:  their  object  will  be,  for  some  time,  the  perfecting 
of  them,  rather  than  the  uncertain  experiment  of  incieaang  their  iqze. 

^'The  committee  do  not  anticipate  that,  for  a  considerable  perioid,  steam  will 
be  used  as  a  propelling  power  on  common  roads  for  heavy  wagons. .  It  appeaxi 
to  have  been  the  general  opinion  of  the  witnesses,  that,  in  proportion  aa  the 
velocity  of  travelling  by^steam  on  common  roads  is  diminished,  the  sdvantages 
of  steam  over  horse  power  are  lost.  The  efficiency  of  horses  in  draught  is  ra- 
pidly diminished  as  their  speed  is  increased;  while,  on  the  contrary,  the  weight 
which  could  be  carried  or  propelled  at  any  great  velocity  by  steam,  cQuld  not 
be  more  cheaply  conveyed  were  the  speed  decreased  to  that  of  ^e  slowest 

"  As  speed,  therefore,  is  the  cause  of  gpreatly  increased  expense  where  horses 
are  used,  while  with  steam  it  is  comparatively  iinimportant,  it  is  probable  that 
the  latter  will  be  chiefly  resorted  to  Wheh  rapidi^  of  conveyance  is  required. 
Mr*  Gumey  considers,  that,  under  four  tniles  per  hour,  horses  can  be  used  in 
.draught  more  economically  than  steam.  Should  it,  however,  be  deemed  pro- 
fitable to  convey  heavy  goods  by  steam  carriages,  the  committee  recommend 
that  Uiere  should  be  as  little  interference  as  possible  with.the  niimber  of  carts 
employed;  as  the  effect  on  the  surface  of  roads  would  be  infinitely  more  inju- 
rious if  heavy  loads  were  placed  on  a  single  cart,  than  if  the  same  weight  were 
divided  over  sereral.  The  committee  recommend,  that  where  carriages,  con- 
tuning  heavy  goods  alone»  are  propelled  by  steam,  the  weight  of  the  load 
should  be  charged,  without  reference  to  the  number  of  carts  on  which  it  may 
,  be  carried. 

**  As  a  horse  is  able  to  draw  from  twenty  to  fbrty  cwt.  on  common  roads,  they 
propose  that  each  twenty  cwt'.  of  load,  conveyed  in,  or  drawn  by  a  steam  carriag^ 
should  be  chsrgeable  at  the  same  rate  of  toll  as  one  horse  drawing  a  cart. 

••  A  charge  on  weig:ht  is  not  so  objectionsble  where  goods  are  conveyed  at  a 
siow  rate,  as  when  'speed  is  alone  required. 

^'In  conclusion,  the  committee  submit  the  fbltowitfg  summary  of  the  evidence 
given  by  the  several  witnesses,  as  to  th6  progress  made  in  the  application  of 
Bteam  to  the  purposes  of  draught  on  common  roads. ' 
•*  Sufficient  evidence  hss  been  adduced  to  convince  your  committee— 

*f  1.  That  carriages  can  be  propelled  by  steam  on  common  roads  at  tin  ave- 
rage rate  often  nfiles  per  hour. 

"2.  That  at  this  rate  they  have  conveyed  upwards  of  fourteen  passengers. 

«•  3.  That  theif  weight,  including  engine,  fuel,  water  and  attendant^  may 
b^  under  three  tons. 
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<*4.  That  they  am  ascend  and  descend  hiUs  of  considemble  inclbation  with 
iacility  and  safety. 

**  5.  That  they  are  perfectly  safe  for  passengers. 

•<'6.  That  they  are  not  (or  need  jiot  be,  if  properly  constructed)  nuisances 
to  the  public. 

**  7.  That  th^y  will  become  a  speedier  and  cheaper  mode  of  conveyance  than 
carriages  drawn  by  hol-ses. 

'f  8.  That  as  they  admit  of  greater  breadth  of  tire  than  other  carriages,  and 
'  as  the  roads  are  not  acted  on  so  injuriouslj^  as  by  the  feet  of  horses  in  com- 
mon draught,  such  carriages  will  cause  less  wear  of.  roads  .than  coaches 
drawn  by  horses. 

**  9<  That  rates  of  toll  have  been  imposed  on  steam  carriages,  which  would 
prohibit  their  being  used  on  several  Kne^  <if  road,  were  wsch  charges  per- 
mitted to  remain  unaltered.'* 

The  following  bilU  idtroduced  in  accordance  with  the  yiews  ex- 
pressed in  the  foregoing  report  is  extracted  from  the  Mechanics^  Ma- 
gazine for  March  last. 

BUI  toreguktU  the  Turnpike  7hU  on  Sieam  Carriages. 

"'Whereas,  of  late  years  th6re  has  been  invented  an  application  of  th^  power 
derived  from  steam  to  the  propelling  of  carriages  along  the'roads  of  this  king- 
dom, and  such  invention  is  likely, to  become  very  beneficial  to  the  public:  And 
whereas  in  the  absence  of  a  just  knowledge  of  the  effect  produced  upon  roads 
by  carriages  so  propelled,  and  under  a  notion  that  such  carriages  would  be 
more  detrimental  to  the  roads,  and  occasion  greater  inconvenience  to  travel- 
lers, than  other  carriages  drawn  by  horses,  various  local  acta  of  Parliament  have 
been  passed,  imposing  excessive  tolls  upon  carriages  propelled  by  steam  or 
other  elemental  or  mechanical  power,  amounting  in  some  instances  to  a  prohi- , 
bition  of  the  u^e  of  the  said  invention:  And  whereas  the  greater  number  of  all 
the  other  acts  of  parliament  whereunder  tolls -upon  the  roads  and  bridge  of 
the  united  kingdom  are  collected,  were  passed  before  the  said  discovery  was 
made,  and  by  such  acts  no  toll  is  imposed  on  any  carriage  so  propelled  as  afbre- 
saidi  nor  until  such  several  acts  shaJl  be  amended,  or  a  provision  in  regard  to 
the  said  insufficiency  of  such  acts  shall  otherwise  be  made,  by  parliament,  can 
any  tolls  whatsoever  upon  carriages  so  propelled  along  the  several  roads  or 
over  the  bridges  to  which  such  acts  respectively  relate  be  lawfully  d^mandedi 
whereby  in  such  instances  the  proprietors  of  carriages  so  propelled  avoid  con- 
tributing their  fair  proportion  of  the  expense  of  maintsining  the  said  roads  and 
bridges:  And  whereas  the  public  ought  not  to  be  so  precluded  from  benefitting  •. 
by  the  said  invention,  and  all  such  legislative  obstructions  .to  the  further  im- 
provement of  this  application  of  steam,  and  to  a  fi^e  and  extensive  adoption 
of  it,  should  for  a  limited  time  be  suspended;  and  also,  throughout  the  realm  a 
reasonable  toll  should  be  paid  in  respect  of  every  carriage  so  propelled  along 
the  said  roads  or  over  the  said  bridges^^-^e  it  therefore  enacted,  by  the  king's 
most  excellent  majesty,  by  aiid  With  the  advice  and  consent  of  the  lords^  spirit- 
ual and  temporal,  and  'commons,  in  this  present  parliament  assembled,  and  by 
the  authority  of  the  same.  That  throughout  the  united  kingdom  of  Great  Bri- 
tain and  Ireland,  from  and  after  the.;^  day  of  July  nexifiUowing  the  pamng 
of  this  aetf  all  and  every  toll  and  tolls  imposed  by  any  turnpike  or  other  act  of 
parliament  whatsoever  upon  any  carriage  propelled  by  any  means  or  power 
other  than  animal  power,  by  whatsoever  name  or  description  such  carriage 
shall  be  called  or  known,  shall  cease  during  the  continuance  of  this  act,  and 
not  be  collected. 

^And  be  it  further  enacted,  that  from  and  after  the  day  aforesaid,  the  tolls 
mentioned  and  set  forth  in  the  schedule  to  this  act  annexed,  and  no  other  tolls 
whatsoever  shall  be  collected  or  taken  on  any  carriage,  by  what  name  or  de« 
scription  whatsoever  the  same  shall  be  called  or  known.  Which  shall  be  pro- 
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petled  by  mttiif  of  fttftoi  ot  otiier  eleoMiital  or  Beeliiniieftl  power*  or  hj  ttj 
po  ver  other  tli«i  animal  power,  along  any  road  or  orer  any  bridge  wfaatnever, 
in  any  part  of  the  united  kingdom.  Prorided  ahraya^  that  nothing  in  tin  act 
■ban  aatborixe  any  aucb  toll  to  be  collected  in  respect  of  any  carnage  an  pro- 
pelled along  any  nich  road  or  over  any  snch  bridge,  unlem  and  daring  aach 
time  on^9  and  at  such  place  or  places  only,  as  toils  upon  caniages  dravn  by 
horM%  whether  such  carriages  drawn  by  horses  ahatf  be  eoacbei»  stage-coache^ 
diaiaes,  post  chaisest  wagons,  cart%  or  carriages  of  other  names  or  description^ 
along  such  road  or  over  such  bridge,  shall  by  law  be  raeeirable. 

**  And  be  it  further  Enacted,  that  where  the  tolls  on  carnages  dniwn  by  horses 
shall  expire,  or  otherwise  be  no  longer  receivable,  there  also  the  aforewd  toOa 
on  propelled  caniages  shall  likewise  cease,  and  be  no  longer  receirable. 

^  And  be  It  enacted,  that  no  toll  shall  be  collected  upon  any  propelled  car- 
riage, which  carriage  shall  belong  to  or  be  in  the  employment  of  his  majesty  or 
any  of  the  royal  family,  or  being  employed  in  conveying  the  maib  or  king's 
stores,  or  officers  or  men  in  the  army,  including  yeomanty  and  volunteers^  or 
the  navy  on  service,  or  in  carrying  agricultural  produce  to  or  firom  market  or 
sale,  or  in  taking  persons  to  or  from  church,  or  a  funeral,  or  a  county  eledioiiy 
or  on  carrying  the  surveyor  of  the  road,  or  in  the  transmission  of  vaunts. 

'^  And  be  it  Jurther  enacted,  that  if  after  the  commencement  of  this  act,  any 
toll-taker  or  other  persoa  shaJl  take  or  sball  demand  any  toll  upon  any  carriage 
so  propelled,  other  than  the  toll  imposed  by  this  act,  he  shall  for  evtty  toll  so 
taken  or  so  demanded  forfeit  and  pay  the  sum  otJivepoundSf  one  half  tberepf  to 
our  lord  the  king,  and  the  oth/et  half  to  him  that  will  sue  for  the  same,  to  be  re- 
covered in  an  action  of  debt  in  any  court  of  record  in  the  united  kingdom,  with 
full  <?ost8  of  suit.  Provided  always,  th^t  such  action  shall  be  commenced  with- 
in nindo  ^ays  Af\er  the  day  of  taking  such  toll. 

And  be  it  further  enacted,  that  this  act  shall  commence  from  ttoehe  of  the 
clock  at  noon  {^  the  first  day  cfJiJy  next,  and  shall  continue  in  force  firom  that 
d|iy  during /oe  yeartf  and  to  the  end  of  the  then  next  session  of  parliament." 

Sehetktk  of  ToUg  payabk  on. Steam  Carriaga^  or  Cmriagei  propelled  hf  dny 
meant  other  than  Jtnimal  Power. 

^  Where  any  suci}  carriage  is  not  plying  for  hire^  or  if  ply  ing  for  hire  shall  cany 
not  more  than  aix  passengers,  the  Kke  toll  as  shall  be  payable  in  respect  of  a 
Ibur-wheeled  coach  drawn  by  two  horses;  an'd  if  carrying  a  greater  number  of 
passengers  than  six,  the  like  tpU  as  shall  bl^  payable  in  respect  of  a  fbui^wheeled 
coach  drawn'  by  four  horses. 

•'And^hen  the  tire  of  the  wheels  of  such  carriage  shall  be  less  than  three 
inches  and  a  half  in  width,  or  have  a  greater  degree  of  conveidty  than.half  an 
inch;  the  toll  to  be  taken  on  such  carriftge  shall  be  doMe  the  aforesaid  tolls  re- 
spectively. 

^  Where  any  9uch  propelled  carriage  shall  be  used  in  the  place  pf  a  wagon  or 
eart  for  conveying  goods  or  other  thl^ngs,  And  the  load  shall  not  exceed  one  ton 
of  twenty  hundred  weight,  the  like  toll  as  shall  be  payable  for  a  single  horse 
drawing  a  cart;  and  for  every  further  ton  or  fraction  of  a  ton,  a  further  toll  of 
the  like  amount. 

"  And  where  the  engine  carriage  shall  be  a  separiite  carriage  from  the  first  train- 
carriage  conveying  passengers  or  goods,  the  engine  carriage  ahall  not  be  charged 
separately^  but  one  toll  only  shall  be  taken  for  both  carriages. 

••  And  where  the  engine  carriage  shall  draw  more  than  one  train  carriage,  then 
fbr  every  train  carriage  after  the  first  train  carriage,  a  further  tdl  of  one  hal/ei 
the  single  toll  shall  be  taken,  and  no  more.*' 

[to  b^  continubd.] 
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TRANSLATIONS  FROM  FOREIGN  JOURNALS. 

[Translated  for  tfaia  JTounial.*] 
On  the  Bltathing  Powers  of  40udine  "CldorideB. 

Welter  found  that  the  liquid  resulting  from  the  abBorptioii  of  a 
certain  bulk  of  chlorine,  by  an  alkaline  solution,  possessed  the  same 
bleaching  power  as  the  chlorine  itself.  This  is  true  of  the  bleaching 
effects,  AS  shown* bj  a  solution  of  sulphate  of  indigo;  the  chlorine 
being  disengaged  from  the  solution  whicli  has  absorbed  itl  The  same 
ia  not  true  of  the  bleaching  effects  upon  solutions  which  are  not  acid. 
I  made  a  sdutioq  of  a  known  Yolume  of  chlorine  in  ^ater^  and  of 
the  samevolume  in  a  weak  solution  of  carbonate  of  sodiL  The  bleach* 
ing  effects  of  .these  two  solutions  appeared  to  be  the  same  bj  the 
test  of  sulphate  of  indiffp.  With  colouring  matter  containing  no  acid, 
the*  alkaline  solution  always  proTed  the  less  powerful.  The  bleach* 
ing  power  of  the  solution  of  any  chloride,  is  mi|ch  increased  bj  add- 
iDff  an  acid,  which  confirms  the  above  remarks. 

Bj  using  a  solution  of  inl^,  which  was  not  acid,  1  found  the  relative 
Ueachine.  powers  of  chlorine  and  of  chloride  of  soda,  to  be  as  1.62 
to  J  •  The  colouring  matter  from  ttke  petals  of  the  red  poppy,  gave 
a  ratio  of  1.66  to  1.  ; 

It  should  .be  observed  that  when  a  chloride  has  produced  its  appro* 
priate  effects,,  the  action  of  an  acid  cannot  increase  themv 

I  will  not  leave  thia  subject  without  observing  first,  that  the  bleach* 
ing  power  of  a  chloride  as  usually  determined,  is  not  that  of  the  chlo- 
ride itself,  but  of  the  chlorine  used  in  producing  it.  Second,  that 
the  presence  of  an  acid  augments  the  bleaching  powers  of  a  chloride. 
These  remarks  may  iserve  to  explain  certain  tacts  observed  in  the 
bleaching,  &c.  of  printed  sturffs.  (Soubeiran,  Recherches  su'r  quel- 
qnes  combinaisons  de  chlorOf) 

[Jlnn:de  Chim.  et  Phys.  Oct.^  1831. 


RoTAL  Ordikahosb  OF  Frajtoe  rblatino  to  SteAm-Boats. 

(Continued  from' p.  UO.]} 

/.  Of  the  Superintendence  and  Management  of  the  Engine. 

1.  The  fermtr  of  navigation  is  to  be  granted  only  on  the  eipress 
condition  that  on  board  of  every  boat,  intended  for  the  reception,  of 

EBsengers,  there  shall  be  a  person  whose  constant  business'  it  shall 
to  ftunerintend  the  engine,  dnd  who  must  have  sufficient  skill  to 
keep  it  always  in  order,  to  know  when  it  works  w$ll  in  all  its  parts, 
and,  if  needed,  to  repair  it 

2.  The  duties  of  this  engineer  cannot  be  entrusted  to  the  fireman, 
who  ia  to  be  under  the  direction  of  the  engineer. 

3.  The  engineer  must  observe  all  the  ordinary  measures  of  pre- 
caution prescribed  by  the  ministerial  instructions  of  19th  March, 

*  By  request  of  the  Committee  on  Publications. 
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1824;  and  to  this  end^  these  instractions  ought  to  be  hung  up  near 
the  engine. 

//.  Of  the  Supply  of  Water  unthin  the  Boiler. 

4.  To  enable  the  engineer  to  determine  that  the  supplj  of  water 
to  the  boiler  is  sufficient  tox^omrpensat^  for  the*water  used  in  produc- 
ing steam,  for  working  the  engine  or  to  supply  waste,  and  that  thus 
the  surface  of  the  water  in  the  boiler  is  kept  at  a  constant  level  above 
the  flues  within;  two  gauge  tubes  of  elassmust  be*adapted  (besides 
the  ordinary  floats)  to  the  boiler,  and  must  be  constantly  kept  in  a 
sound  condition,  in  the  adjustment  of  these  tubes,  regard  must  be 
had  to  the  effects  of  dilatation  by  heat.  . 

Each  of  these  tubes  is  to  be  fitted  vertically  between  two  horizon- 
tal copper  tubes,  which  are  provided  with  stop  cocks,  and  which  com- 
municate with  the  interior  of  the  boiler,  one\above  and  the  other  be- 
low the  water  line,  so  that  the  water  will  stand  at  the  same  height  in 
the  glass  tubes  as  in  the  boiler. 

Several  of  these  tubes  must  be  kept  at  hand,  so  that  if  those  on  the 
boiler  should  be  broken,  they  may,  immediately,  be  i^plao6d. 

The  same  purpose  may  be  answered  by  three  gauge  cocks,  which 
must  be  placed  thus:  the  first,  at  the  ordinary  level  of  the  water,  the 
second  a  little  above,  and  the  third  a  little  below  the  same.  But  the 
use  of'  glass  tubes  is  to  be  preferred  in  river  navigation.  . 

5.  A  safety  tube,  terminated  by  an  organ  pipe,  should  be  adjusted 
to  the  boiler,  and  so  disposed  that  if,  from  any  unforeseen  cause,  the 
surface  ofthe  water  in  the  boiler  should  fall  below  the  proper  levels 
the  steam  escaping  through  this  pipe  would  produce  a  noise,  giving 
notice  of  the  danger  and  the  necessity  of  instantly  remedying  it^* 

///•  Of  the  Safety  Faive^. 

6.  The  engineer  ought  to,be  careful  that  the  safety  valves  are  in 
good  order. 

.  r.  The  safety  valves  6f  high  pressure  engines  musl  be  loaded  by 
means  of  a  lever,  those  qf  low  pressure  engines  directly. 
Overloading  the  safety  valves  is  expressly  prohibited. 

8.  The  weight  on  the  safety  valve  is  to  be  determined  in  pounds 
and  fractions  of  a  pound  according  to  the  number  of  the  stamp  of  the 
boiler. 

If  the  boiler  be  a  low  pressure  one,  and  terminated  with  plane  ends, 
(in  which  case,  not  having  been  proved,  it  cannot  be  stamped,)  the 
safety  valves  must  be  l<ted,ed  directly,  with  a  weight  equivalent  at 
most  to  half  an  atmosphere,  that  is,  with  aweight  of  seven  and  a  half 
pounds  to  every  square -inch.         ^ 

IK  0/ the  Ikisible  Metallic  Plates. 

9.  It  is  expressly  forbidden  to  use  metallic  plates  pot  corresponding 

*  tl^e  r^er  will  perceive  that  several  of  these  reflations  could  not  be  ap- 
pliedy  in  practice,  to  the  boilers  of  hig^h  pressure  engines,  working  at  the  pres- 
sure used  in  this  country.-r-Tjuirs. 
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in  their  fusing  point  to  the  number  on  the  stamp  of  the  boiler,  or  to 
endeavour,  by  any  means  whatever,  to  prevent  the  fusion  of  the  plates. 

10.  Covers  are  ordered  to  be  placed  over  the  plates  (not,  (lowever, 
to  be  fastened  down)  which  will  preserve  them  from  injury,  and  pre* 
vent  the  access  of  water  or  any  foreign  substance;  at  the  same  time, 
inspection  must  be  easy,  Chat  the  number  of  their  stamp  may  be  made 
out  at  first  sight 

11.  A  number  of  metallic  plates  muat  be  kept  constantly  on  hand 
in  every  boat,  so  that  those  which  may  melt  may  be  instantly  re- 
placed. 

V.  Of  the  Sieam  Gcfuges. 

12.  A  mercurial  gauge  must  be  adapted  to  every  boiler.  It  ipust 
be  constructed  with  care,  and  graduated  with  exactness. 

IS.  An  open  gauge  must  always  be  uled  for  low  pressure  boilers, 
and  a^  far  as  possible  for  high  pressure  boilers  also.  This  gau^e  is 
much  tq  be  preferred  to  the  short  gauge  closed  at  top  and  containing 
a  column  of  air. 

14.  The  necessary  precautions  should  be  used  to  preserve  this  in- 
strument from  injury;  but  there  must  always  be  at  hand  a  ^u^e,  be- 
side the  one  on  the  boiler,  to  take  the  place  of  the  latter  in  case  of 
accident  . 

VL  Of  the  management  of  the  Mre  and  of  the  Engine. 

15.  The  engineer  must  see  that  the  fireman  manages  the'fire  with 
the  greatest  regularity,  and  observes  all  the  precautions  pointed  put 
in  the  ministerial  instructions  of  19th  March,  1824,  which  must,  for 
this  purpose,  be  hung  up  somewhere  near  the  engine,  as  has  been  al- 
ready directed. 

.  1^  When  the  boat  approaches  a  stopping  place,  the  captain  must, 
give  notice  of  the  fact  to  the  engineer  and  the  fireman,  that  the  latter 
may  cease  to  urge  the  fire,  ^  . 

*    If,  when  the  boat  is  not  in  motion,  the  coliimn  of  mercury  !n  the 
steam  gauge  should  continue  to  rise,  the  engineer  must  let  oflf  the  - 
steam. 

17.  If  the  level  of  the  water  within  the  boiler  should  be  depressed 
too  much,  and  the  boiler  become  red  hot  in  parts^  the  engine  mpst  be 
stopped  to  introduce  water  into  the  bpiler,  and  the  steam  should  be 
allowed  to  escape  only  through  the  safety  valve,  or  through  a  dis- 
charge cock. 

In  such  a  case  it  will  be  necessary  to  put  out  the  fire,  and  allow 
the  boiler  to  cool  down,  before  water  is  introduced. 

VJL  Ofthe  Internal  Police  of  Steamboats. 

18.  Captains  are  expressly  forbidden  to  run  their  boats  at  a  speed 
|;reater  than  that  given  by  the  regular  working  pressure  of  the  engine, 
under  penalty  of  being  personally  responsible  for  any  accident  which 
may  occur  in  consequence  of  such  conduct 
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19.  There  shall  be  kept  open*  in  e^eiy  stean-boaU  a  regiater«  the 
cootepU  of  which  shall  be  examined  bj  the  local  authorities  and 
transferHed  to  their  notes.  U|»on  this  re^ster  the  passengers  shall 
have  an  opportanity  to  note  their  obserrations  in  relation  to  the  go- 
ing of  the  boat,  and  to  accidents;  if  any,  which  maj  have  occurred. 

30.  These  re^jisters  shall  be  submitted  for  inspection  to  the  com- 
mittees of  saperintendence,  whenever  thej  visit  the  boat;  and  to  the 
authorities  charged  witl\  local  arrangements  in  the  communes  situ- 
ated along  the  water  course,  whenever  these  authorities  wish  to  see 
them. 

21.  In  every  house  for  the  reception  of  passengers,  there  should  be 
hung  up  a  notice,  on  which  vhould  be  stated: 

1st.  The  mean  duration  of  the  passage,  both  in  going  up  and  comr 
ing  down,  allowance  being  made  for  the  current 

2nd.  The  time  that  the  boat  is  to  remain  at  the  landing  places. 

3d.  The  greatest  namber  of  passengers  the^boat  maj  carrjr. 

4th.  The  right  which  passengers  have  to  note  their  observations  on 
the  register  opened  for  that  purpose  in  the  boat 

22.  Captains  are  bound,  after  each  trip,  to  declare  t6  the  local  au- 
thorities all  the  facts  which  come  to  their  knowledge,  likely  to  be  of 
interest  to  the  safety  of  the  navigation,  so  that  measures  may  be  taken, 
if  necessary,  in  relation  to  them. 

23.  Lastly,  the  local  regulations  should  specify  the  working  pres- 
sure of  every  engine,  the  number  of  the  stamp  on  the  boiler,  the  pro- 
per load  for  the  safety  valves,  the  melting  points  of  the  fusible  plates 
used,  and  the  height  of  the  mercury  in  &e  gauge,  corresponding  to 
the  ordinary  working  pressure.  ' 

Said  regulations  must  also  embrace  all  the  measures  of  local  in- 
terest  which  the  Prefects  think  proper  to  p|rescribe  for  the  regulation 
of  steam  navigation ;  they  must  also  contain  an  enumeration  of  the 
cases  in  which  the  permU  of  navigation  may  on  account  of  violaGon 
of  the  regulations,  oe  withdrawn,  for  a  longer  or  shorter  time.  They 
should  mention,  also,  that  according  to  articles  319  and  320,  of  the 
penal'code,  the  proprietors  of  boats  are  liable  to  criminal  prosecution 
for  accidents  wnich  may  have  arisen  from  their  negligence,  impru- 
dence, or  want  of  attention  to  the  regulations,  and  that  too  without 
prejudice  to  the  damstges  which  they  may  have  incurred. 

The  observance  of  the  regulations  imposed  on  the  proprietors  of 
steam-b6ats  should  be  carefully  attended  to,  not  only  bjr  the  commit- 
tees of  superintendence,  but  also  by  the  engineers  of  mines,  govern- 
ment civil  engineers,  officers  of  the  ports,  mayors,  and  adjuncts,  com- 
missaries of  police  and  officers  and  sub-ofl^ers  of  gendarmerie,  in  the 
cities  and  cohimunes  situated  on  the  lines  of  navigation. 

It  is  the  duty  of  officers  in  their  several  stations  to  report  to  the 
Prefects  all  infractions  of  regulations,  and  all  accidents. 

On  the  receipt  of  such  reports,  the  Prefect  having  first  examined 
into  the  charges  contained  in  them,  shall  take  such  measures  as  he 
thinks  proper  to  bring  the  offenders  to  justice. 

If.  it  haopen  that  an  infraction  occurs  in  a  different  department 
from  that  in  which  the  permi/  of  navigation  was  granted,  the  Prefect 
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ef  the  former  department  shatt  transmit  the  charges  to  his  collei^;ite 
ID  the  department 'where  the  permit  was  granted,  to  be  acted  upon  by 
the  latter.  .         ' 

It  is  of  importance  that  the  Ttsits  of  the  committee  of  sitperintend- 
ence  be  made  verj  frequently,  and  not  only  when  the  boats  are  at 
the  tchaif,  but  also  when  they  are  on  the  passage.  The  report  of  each 
Tisit  should  state  the  nature  of  the  inspection  made  and  its  results. 

Observations  should  be  made  especially  in  relation  to  the  load  and 
play  of  the  safety  yalves,  the  play  of  the  float,  the  condition  of  the 
fusible  plates,  of  the  stamps,  and'  of  the  gauges,  the  condition  of  the 
gauge  cocks,  or  of  the  tubes  for  showing  the  level  of  the  water,  the 
state  of  the  flues  and  of  the  furnace;  also  in  relation  to  the  degree  of 
regularity  with  which  the  heat  is  applied,  and  the  feeding;  of  the  boiler 
kept  up ;  in  relation  to  the  due  strength  of  the  boiler  and  boiler  tubes, 
and  their  state  with  respect  to  interior  cleanliness,  &c.,  to  the  leak- 
age of  the  boiler;  its  influence  on  the  working  of  the  engine,  to  the 
regularity  of  the  play  of  the  engine,  to  the  more  or  less  favourable 
location  of  the  boiler  in  reference  to  the  boat,  and  to  the  degree  of 
exactness  with  which  the  local  regulations  imposed  by  the  permit  of 
navigation  are  executed. 

When  the  committee  of  superintendence  have  reason  to  suppose 
that  any  low  pressure  boiler  with  plane  ends  is  not  of  sufficient 
strength,  they  should  require  th6  proper  alteration  to  be  made  in  pre- 
sence of  the  Prefect. 

If  the  suspected  boiler  be  of  such  a  form  that  it  can  be  pr6ved  by 
the  hydraulic  press,  the  committee  must  order  a  proof  by  that  ma- 
chine, and  be  present  during  the  trial.  The  pressure  employed  for 
this  proof  must  be  equal  to  that  to  which  the  boiler  was  subjected  at 
the  time  of  its  being  stamped. 

In  this  case,  as  in  that  ot  the  original  trial,  the  proprietor  of  the  boat 
is  bound  to  furnish  the  press  and  the  manual  assistance  rec|nired. 
There  is  no  objection  to  tne  proprietor  of  the  boat  furnishing,  instead 
of  the  ordinary  trial  press,  a  forcing  pump,  such  as  the  feeding  pump 
of  his  engine,  provided  it  be  easv  to  use,  and  sufficiently  powerful* 
It  is  haitlly  necessary  to  add  that  the  proof  ought  to  be  repeated 
every  time  that  it  is  judged  necessary  for  the  perfect  security  of  the 
boat 

Finally,  besides  their  opinion  upon  the  proper  measures  in  rela- 
tion to  boilers  which  they  suspect  to  be  wanting  in  strength,  the  com- 
mittees of  superintendence  should  add  to  the  report  of  each  visit 
every  suggestion  which  the  exigency  of  the  case,  or  the  good  of  the 
service,  may  seem  to  call  for.  They  should  never  lose  sight  of  the 
fact  that  it  is  their  duty  to  originate  as  well  as  to  execute* 

(Signed,)  Babon  Capeixe, 

Minister  of  PMk  Works. 
Parity  27  May^  1830. 
Vol.  X.— No.  3.— September,  1832.  £4 
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New  ttUe  of  the  eUetic  force  of  iiteain,  and  the  correepoDdiog  tem- 
peratures! deduced  from  txpmmenij  from  one  to  tweDtj«foar  at- 
mospheres, and  calculated  for  the  remainder. 


Height  of  the  co- 

Elastic force  of 

lumn  of  mercury 

Corresponding 

Pressure  exerted 

steam,  taking  the 
pressure  of  the  at- 
mosphere as  uoi- 

at  32^*  Flah.  corre- 

temperature   ex- 

sponding   to   the 
elastic  force  of  the 

[>re88ed  in  degrees 
of      Fahrenheit's 

square  inch  of  sor- 
face  of  the  boiler 

^• 

iteam. 

thermometer. 

or  safety  valve. 

Atmospheres. 

Inches. 

Degrees. 

Pounds. 

J 

30 

212.0 

15 

u 

45 

234.0 

22.5 

2 

60 

250.5 

30 

21 

75 

263.8 

37.5 

3 

90    . 

'  275.2 

45 

3i 

105 

285.1 

5^ 

4 

120 

293.7 

60 

44 

135 

300.3 

67.5 

5 

150 

307.5 

75 

5i 

165 

314^ 

82.5 

6 

180 

320.4 

90 

61 

195 

326.3 

97.5 

7 

210 

331.7 

105 

71 

225 

336.9 

112.5 

8 

240 

341.8 

120 

9 

270 

350.8 

135 

10 

300 

358.9  • 

150 

11 

330 

366,9 

165 

12 

360 

374.0 

180 

13 

390 

380.7 

195 

14 

420 

386.9 

210 

15 

450 

392.9 

225 

16 

480 

398.5 

240 

ir 

510 

403.8 

255 

18 

540 

408.9 

270 

19 

570 

413.8 

285 

20 

600 

418.5 

300 

'21 

630 

423.0 

315 

22 

660 

427.3 

330 

£3 

690 

431.4 

345 

24 

720 

435.6 

360 

25 

750 

439.3 

375 

30 

900 

457.2 

450 

35 

1050 

472.7 

525 

40 

1200 

486.6 

600 

45 

1350 

499.1 

675 

50 

1500 

510.6 

750 

•  The  leinperntures  con«qKHiding  to  4i,  5, 8, 11,  19  and  45  atmaspberes  are  gt?en  em 
In  Qm  table  whlcJi  was  copied  inloUito  joumal  (p.  137,  vol.  vi.)  from  an  Rngliah  pettodlcal. 
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On  IndeBbk  Inks  far  WriHng  m  Paper. 

The  Committee  having  examined  the  different  kinds  of  liquid  in- 
delible inks,  are  of  opinion  that  they  cannot  safel  j  be  used;  that  the 
solid  parts  t^nd  to  separate  from  the  liquids,  and  that  thus  time  de- 
stroys the  ink  before  use:  to  this  defect  purchasers  must  always  be 
exposed.  They  are  of  opinion  that  solid  inks  offer  great  adrantases. 
They  consider  India  ink  to  rank  first  among  them.  The  peculiar 
composition  of  this  ink  is  not  entirely  known;  but  as  imported  it  is  a 
common  and  cheap  article,  so  uniformly  good  in  its  quality,  that,  all 
circumstances  considered,  it  cannot  be  made  from  a  private  receipt, 
but  must  be  made  according  to  one  commonly  known.  This  ink  has 
one  defect,  that  of  not  sinking  into  well  sized  paper;  its  good  quali- 
ties are,  indestructibility  by  a^e,  and  by  chemical  reagents. 

The  European  imitation  of  India  ink  is  made  from  lamp  black, 
glue,  and  gom.  Although  inferior  to  the  genuine  ink,  its  charac- 
ters are  similar  to  those  of  the  imported  article.  The  ink  used  by 
the  ancients  was  of  this  sort  These  inks  penetrate  paper  less  rea- 
dily than  the  India  ink. 

The  Committee  offer  the  following  receipts  for  indelible  writing 
inks: 

RfH  ilecm^— -Dilute,  muriatic  acid  until  it  has  the  specific  ^- 
▼ity  of  1.01  (1^''  Baum^.)  Use  this  liquid  instead  of  water  in  mixing 
India  ink. 

The  ink  runs  more  readily  when  diluted  acid  is  used  than  when 
water  alone  is  employed,    it  is  flowing,  and  penetrates  the  paper. 

Second  Beeeq^—To  a  solution  of  acetate  of  manganese  of  the 
specific  ^vity  of  1.07  (10^  Baum^,)  add  one  ninth  of  its  bulk  of 
acetic  acid  (vinegar,])  of  such  a  strength  that  100  parts  will  saturate 
160  parts  or  crystallized  carbonate  of  soda.  Use  this  liquid  to  rub 
India  ink.  -To  render  this  ink  indelible,  expose  the  writing  to  the 
action  of  ammoniacal  gas,  by  holding  it  over  a  solution  of  ammonia. 
This  ink  has  the  advantage  over  the  first  of  not  exposing  the  paper 
to  acid  reaction,  the  method  of  using  it  is,  however,  not  so  simple* 
[Report  of  a  Committee*  of  the  Academy  of  Sciences  of  Paris.] 

[£nn.  de  Clunu  and  Phys.  Sept^  18S1. 


On  the  use  tfpariieular  kinds  afPtiper^forpreoenimg  the  removal 
of  Writvfig^^c. 

Colouring  matters  which,  placed  upon  paper,  would  prevent  the 
removal  of  ink,  must  be  changed  by  all  reagents  which  would  destroy 
common  ink.  Suck  matters  are  nsuall;|r  (fostroyed  by  air  and  Ugh^ 
and  may  be  affbcted  by  substances  accidentally  brought  in  contact 
with  them. 

*  Gay  LuasM,  Dulong,  Chaptal,  Deyeoz,  Thenard,  D'Afoet»  Chevreul,  and 
Senillas. 
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NotwithstaBcling  sach  objections,  paper  of  this  kind  may  be  nsefal. 
For  example,  the  paper  proposed  by  M.Contio,  roay  be  of  great  use 
in  ordinary  business  transactions,  particularly  that  covered  with  de- 
licate and  regular  designs;  even  the  tinted  paper  proposed  for  larger 
docnments  ma^  be  used  with  advantage. 

We  should  in  all  cases  prefer  the  use  of  an  indelible  ink. 

[Ibid. 


Sulphate  of  €k>pper  in  Bread. 

In  ezaminine  the  subject  of  the  use  of  sulphate  of  copper  in  prfr- 
parins;  bread,  M.  Sarzeau  has  endeavoured  to  ascertain  some  method 
by  which  the  copper  always  found  in  grain,  may  be  distinguished 
from  that  in  the  sulphate  of  copper,  which  may  be  used  in  preparing 
bread,  and  also  what  proportion  of  the  latter  salt  renders  bread  pai» 
Monous.  The  results  of  his  experiments^  those  relating  to  the  noxious 
qualities  having  been  made  upon  himself,  are  as  follow: 

h  Whenever  the  ashes  of  bread  give  copper  by  the  action  of  the 
blow-pipe,  copper  has  been  used  in  making  the  bread. 

2.  When  tne  liquid  resulting  from  mixture  of  the  ashes  of  the 
bread  with  water,  gives  a  red  shade  to  the  ferrocyanate  of  potassa, 
the  bread  has  noxious  qualities. 

3.  If  the  sulphate  of  copper  used  is  ^^th  part,  by  weiirhtyof  die 
flour  used  in  inakiDg  the  bread,  the  poisonous  qualities  will  be  deci- 
dedly felt  {Journal  de  Pharmade/or  Jfyril^  1 83^ 

B. 


Origifud  experiments  on  the  Mhesion  af  ValveSf  or  Bisks^  opertded 
on  by  Diverging  Streams  of  Compressed  JStir.  By  Mr.  T.  Hop- 
kins. 

From  the  Transftctions  of  the  literary  and  Philosophical  Society  of  Manchester. 

On  the  11th  of  October,  1824,  Mr.  Roberts  affixed  a  valve  to  the 
aperture  of  a  pipe,  used  as  a  waste  pipe,  for  the  purpose  of  regulat- 
ing or  equalizing  the  force  of  a  blast  of  air  which  was  blowing  a  fur- 
nace. To  his  surprise,  however,  he  found  that  the  valve,  instead 
of  being  readily  blown  off  by  a  strong  blast,  remained  at  a  small  dis- 
tance frofp  the  aperture  of  the  pipe,  and  was  removed  to  a  greater 
distance  only  by  a  considerable  exertion  of  the  power  of  the  hand. 
This  sioffttlar  phenomenon  was  witnessed  by  many  gentlemen,  mem- 
bers of  this  society,  in  the  same  week,  and  appeared  to  be  viewed 
by  them  all  as  equally  new  and  extraoitlinary.* 

*  R  18  said  that  Mens.  Clement,  of  Paris,  was  in  Manchester  at  this  period,  and 
that  he  saw  the  air  valve  adhere  to  the  pipe,  yet  he  afterwards,  it  appears,  re- 
presented the  discovery  to  have  been  made  in  France  lon^  subsequent  to  the 
time  at  which  be  saw  it  at  Mr.  Uoberts'  works. 
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Mr*  Roberts  made  some  experimeots  on  his  air  valve  at  the  tiii(ke« 
and  various  theories  were  then  suggested  to  account  for  the  adherence 
of  the  valve  to  the  pipe.  It  was  not,  however,  until  the  month  of 
September  in  the  present  year,  that  I  agreed  to  join  him  in  makipg 
further  experiments,  a  part  of  which  I  now  proceed  to  ^ve« 

A  vertical  section  of  part  of  the  apparatus  used  is  given  in  fig.  1, 
where  a  is  a  pipe,  three  inches  diameter,  with  the  aperture  contract* 
ed  to  2|  diameter,  at  6,  6,  and  surrounded  bj  a  flanch  c,  c,  10|  di- 
ameter, to  form  a  seat  for  a  valve.  On  this  seat  was  placed  a  circu* 
lar  disk  or  valve  (/,  six  inches  diameter,  with  a  pin  in  its  centre,  by 
means  of  which  it  was  left  at  liberty  to  rise  or  fall  freely,  and  kept  at 
the  same  time  perpendicular  to  the  aperture. 


S 


-ff  t^ 


T    T 


The  valve  was  attached  to  one  end  of  a  scale  beam  by  a  strings 
and  balanced  by  weights  placed  in  a  scale  e,  attached  to  the  oppo* 
site  end  of  the  beam.  The  valve  being  thus  placed  on  the  seat 
without  any  weight  of  its  own  to  press  downward,  the  stream  of  com- 
pressed  air  was  admitted  into  the  pipe  a,  when^the  valve  d  rose  from 
the  flange  or  seat  c,  1-S2nd  of  an  inch,  and  there  rentained  stationa- 
ry.  Thirteen  ounces,  avoirdupois  weight,  were  now  pat  into  the 
scale  e,  which  raised  the  valve  to  1-1 2th  of  an  inch  above  the  seat. 
Twenty-six  ounces  raised  it  to  l*8th  of  an  inch,  and  thirty-two  ounces 
raised  it  to  l-4th  of  an  inch,  but  any  weight  beyond  this  last  caosed 
the  valve  to  fly  abruptly  off. 

It  thus  appeared,  that  when  the  valve  was  raised  from  its  seat  « 

J  quarter  of  an  inch,  there  was  the  greatest  difference  between  the 
orce  of  the  issuing  current  of  air  pressing  against  the  under  ^ide  of 
the  valve,  and  of  atmospheric  pressure  on  the  upper  side  of  the  valve. 
The  pressure  of  the  atmosphere  was  greater  than  the  force  of  the  is- 
suing stream  of  previously  compressed  air,  a  weight  of  thirty-two 
ounces  being  requisite  to  establish  an  equilibrium. 

That  we  might  ascertain  what  was  the  state  of  the  stream  of  air 
under  the  valve,  in  different  parts  of  it,  four  double  syphon  tubes 
were  procured,  and  proper  quantities  of  mercury  being  pot  into  them, 
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ttey  were  inserted  in  holes  made  thnragb  the  Talre  at  certain  dis- 
tances from  each  other,  as  shown  in  fig.  1  at  1,  2, 3, 4.  The  insert- 
ed limbs  of  these  tubes  beine  thus  left  exposed  to  the  action  of  the 
stream  of  air,  the  compressed  air  was  agam  admitted  into  the  pipe  a, 
and  the  raWe  rose  as  before,  l-32nd  of  an  inch. 

The  tabe  1,  in  that  part  of  the  valre  d,  which  was  over  the  apo:- 
tnre  6,  had  the  mercury  in  it  li  inches  higher  in  the  inUer  than  in 
the  inner  limb,  and  consequently  showed  a  pressure  from  the  com- 
pressed air  below  it,  above  atmospheric  pressure,  equal  to  1i  inches 
of  mercnry.  The  tube  2,  which  was  near  to  the  aperture  b,  but  over 
the  inner  edge  of  the  seat  e,  showed  a  rise  of  the  mercury  of  S-lOths 
of  an  inch  in  the  inner  limb  of  the  tube,  and  consequently  a  pressure 
from  the  air  below  it  less  than  atmospheric  pressure  by  3-lOthof 
an  inch,— or  a  partial  yacuum  of  3-lOtht  of^an  inch  of  mercury. 
The  tube  3,  at  the  same  time  showed  a  similar  vacuum  of  l-8th  of 
an  inch  of  mercury.    The  mercury  in  the  tube  4  was  undisturbed. 

The  valve  with  the  four  tubes  in  it  was  now  raised  above  its  seat 
from  l-32nd  of  an  inch,  until  it  was  H  inches  above  the  seat,  by 
gradations  of  l-32nd  of  an  inch  each,  and  the  heists  of  the  mercn- 
ry in  the  tube  were  noted  at  each  step,  distinguishing  by  a  p  or  a  v, 
whether  they  showed  pressure  from  below,  or  a  partial  vacuum,  and 
thus  a  table  of  five  columns  was  formed.  The  nrst  column  showed 
the  height  of  the  valve  above  the  seat,  and  the  other  four  columns  the 
heights  of  the  mercury  in  the  four  tubes,  and  whether  they  indicated 
pressure  or  vacuum. 

This  table  showed  that  the  pressure  from  the  stream  below,  on  tube 
1,  continued  at  li  inches  of  mercury,  until  the  valve  was  raised  from 
ite  seat  to  l-16th  of  an  inch  above  it;  but  firom  that  elevation  until  it 
was  raised  to  H  inches  from  the  seat,  the  mercury  showed  a  gradu- 
ally diminishing  pressure,  and  at  that  height  the  pressure  was  only 
6-lOths  of  an  inch. 

Tube  2  showed  its  greatest  degree  of  vacuum  which  was  one  and 
8«10ths  inches  of  mercury,  when  the  valve  was  raised  3-32Dd8  of  an 
inch;  from  which  point,  as  the  valve  was  further  elevated,  tiie  va- 
cuum became  less,  until  at  a  height  of  3-8th8  there  was  no  vacuum^--* 
the  mercuiy  in  the  two  limbs  of  the  tube  being  at  the  same  level. 
On  raising  the  valve  from  3-8dis  to  li  inches,  this  tube  showed  an 
increasinflj  vreemre  from  the  stream  of  air  below,  and  at  the  least 
named  heiglit  the  pressure  was  4-lOths  of  an  inch  of  mercnry. 

The  tube  3,  showed  its  greatest  degree  of  vacuum  to  be  r-20ths 
of  an  inch  of  mercury,  and  it  was  when  the  valve  was  up  ll-32nd8 
of  an  inch.  As  the  valve  was  raised  higher,  the  vacuum  became  less, 
nntil  at  the  height  of  H  inches  it  was  nothing. 

In  tube  4,  the  mercury  began  to  show  a  small  degree  of  vacuum 
when  the  valve  was  raised  3-32nds  of  an  inch;  when  it  was  up  half 
an  inch  the  vacuum  was  one-fourth  of  an  inch,  beine  its  greatest 
degree;  from  this  point  the  vacuum  diminished,  and  men  the  valve 
was  li  inches  high,  there  was  very  little  difierence  in  the  levels  of 
the  mercury  in  the  two  limbs. 

A  similar  course  of  experiments  was  gone  through  with  a  valve 
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eight  inches  diameter,  with  some  small  variatioDS  in  the  resnItSt 
which  were  notedin  another  tablei  bat  the  only  one  worth  mentioop 
ing  is^  that  while  the  six.  inch  vaWe  required  a  little  more  thMi  ihir» 
ty-two  ounces  in  the  scale  e»  to  detach  it  from  its  seat,  the  dght 
inch  valve  required  fort j-eight  ounces* 

From  a  general  view  of  the  results  thus  obtained,  it  appeared  that 
while  the  valve  adhered  to  the  seat,  and  remained  at  but  a  small  dis- 
tance fr6qi  it,  a  circular  stripe  or  flat  ring  of  attenuated  air  was  found 
between  the  valve  and  its  seat,  and  near  to  the  aperture  6,  the  airat 
the  same  time  in  the  parts  further  from  the  aperture  becoming  more 
dense,  until  close  to  the  periphery  it  became  nearly  of  atmospheric 
densityi  bu,t  as  the  valve  was  raised,  the  ring^  of  the  attenuatdl  air 
approached  the  outer  part  or  periphery  of  the  valve. 

To  find  the  form  and  nature  or  this  ring,  it  now  appeared  desira- 
ble that  the  different  heights  of  mercurv  in  the  aame  tube,  indicating 
degrees  of  vacuum  shoula  be  ascertained  at  small  aod  equal  distances^ 
beginning  at  the  edge  of  the  aperture,  and  pt'oceedin^  along  a  radial 
line  to  the  peripherv  of  the  valve«  To  accomplish  this,  a  moveable 
slide  was  dovetailea  into  the  valve,  and  in  this  slide  was  inserted  the 
lower  limb  of  one  of  the  double  syphon  tubes  with  mercury  in  it  aa 
before,  shown  at  Sg.  9,  where  the  tube  is  placed  over  the  aperture, 
and  indicates  a  pressure  from  the  compressed  air  of  li  inches  of  mer- 

CUIT.  ' 

This  valve  being  placed  on  the  seat,  the  slide/, /^  was  moved  un- 
til  the  tube  came  over  the  seat,  and  the  distance  of  the  tube  from  the 
edge  of  the  aperture  was  noted  when  the  mercury  first  indicated  a 
slight  degree  of  vacuum.  From  this  point  the  slide,  and  coQse^ent- 
ly  the  tube,  was  drawn  outward  l-32nd  of  an  inch,  and  the  he4;ht  of 
the  mercury  indicating  vacuum  again  noted.  In  this  wayt  by  stages 
of  l-d2nd  of  an  inch  each,  the  tube  was  drawn  to  the  outer  edge  or 
peripherv  of  the  valve,  and  at  the  height  of  the  mercury  noted  at  eaeli 
stage.  The  different  heights  of  the  mercury  b  all  these  stages,  with  - 
the  eiact  places  of  the  tube  at  the  times,  were  then  marked  by  dots 
on  paper,  and  these  dots,  beine  connected  by  lines,  we  obtained  the 
curve  represented  in  fig.  3.  In  this  diagram  ^  shows  the  point  at 
which  the  vacuum  was  first  indicated,  and  the  line  from  gibh^t^ 
presents  the  increase  of  the  degree  of  vacuum,  until  at  A,  it  is  1| 
inches  of  mercury.  From  this  point  the  reduction  of  the  degree  of 
vacuum  is  seen  by  the  curve  from  A  tot.  The  straight  linel,  a  little 
lower  down,  represents  the  pressure  which  the  mercury  showed  when 
the  tube  was  over  the  aperture. 

The  valve  was  now  raised  higher  from  its  seat,  and  the  tube  mov* 
ed  as  before,  and  data  obtained  for  the  formation  of  other  curves. 
When  the  valve  was  3-16ths  above  the  seat,  the  tube  being  placed 
over  the  aperture,  showed  a  pressure  of  only  one  and  four-tenths  of 
an  inch  of  mercury;  but  the  tube  being  brought  over  the  seat  at  a  dis- 
tance of  5-32nds  from  the  edge  of  the  aperture,  showed  a  vacuum 
of  one  and  eight-tenths  of  an  inch  of  mercury.  From  that  point  pro* 
ceediog  outward,  the  vacuum  became  less.  < 

These  experimenlB  showed,  that  until  the  valve  wtas  raised  to  a 
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certein  height  above  its  seat,  the  under  tide  of  that  part  of  the  Talve 
which  was  oyer  the  aperture,  was  exposed  toa  pressore  of  1|  inches 
of  mercurj  more  than  atmospheric  pressure;  and  the  nnder  side  of 
all  the  rest  of  the  vaWe,  forming  an  outer  stripe  or  ring,  was  expoa- 
to  a  pressure  less  than  atmospheric,  or  had  a  partial  vacuum  varj- 
ing  from  one  and  eight-tenths  of  an  inch  of  roercurj  op  to  atmospheric 
pressore.  The  superior  pressure  against  the  under  side  of  the  centre 
of  the  TaWe,  must  then  have  been  counterbalanced  by  the  inferior 
pressure  acainst  the  under  side  of  that  portion  of  the  valve  which  is 
nearer  to  Uie  periphery,— >and  more  than  counterbalanced,  for  atmo- 
spheric pressure  on  the  top  of  the  valve  was  still  so  superior  as  to  ad- 
mit of  a  Weight  of  thirty-twa  ounces  being  applied,  before  that  pres- 
sure could  be  overcome  and  the  valve  raised. 

Valves  of  various  smaller  sizes  were  now  tried,  and  it  was  found 
tbat  one  of  four  and  one-fourth  inches  diameter,  was  what  may  be 
called  the  neutral  size  over  an  aperture  of  two  and  three-eighths  di- 
ameter; as,  when  it  was  balanced  it  would  just  adhere  to  the  seat 
when  the  air  was  admitted,  but  the  least  weight  placed  in  the  scale 
raised  it  Valves  of  any  size  smaller  than  this  did  not  adhere  to  the 
seat,  and  would  therefore  be  proper  valves  for  such  a  pipe. 

A  conical  valve  was  now  procured,  the  greatest  diameter  of  which 
was  six  inches  on  the  upper  side,  and  its  least  diameter  was  two  and 
three-eighths  inches,  the  same  as  the  aperture,  and  its  thickness  one 
and  a  half  inches.  This  valve  being  fitted  into  a  proper  seat,  requir- 
ed as  many  ounces  fitted  to  raise  it  from  its  seat  as  the  fiat  six  inch 
mtlve  did.    See  fie.  4. 

Another  conical  valve,  whose  greatest  diameter  was  the  same  as 
the  flat  neniral  valve,  four  and  a  naif  inches,  its  least  diameter  two 
and  three-eighths,  and  its  thickness  three  inches,  was  fitted  like  the 
preceding  one,  into  a  seat  of  equal  thickness  with  itself.  This  valve, 
mvrever,  if  less  than  six  ounces  in  weighty  was  blown  oflTby  the  blast 
And  thus  it  appeared,  that  a  conical  valve,  may  be  less  disposed  to 
adhere  to  the  seat  than  a  flat  valve,  the  diameter  of  the  upper  sides 
of  b(>th  being  the  same.     See  fig.  5. 

A  phenonienon,  singular  in  appearance,  w$s  exhibited  while  using 
these  conical  valves.  It  became  necessary  to  fasten  a  seat  with  a 
hollow  cone  to  the  flanch,  and,  in  the  experiments,  the  issuing  stream 
of  air  was  made  to  pass  between  the  cone  and  its  seat.  But  when 
this  seat  was  liberated  from  the  flanch,  and  the  stream  of  air  suffered 
to  flow,  one  stream  rushed  between  the  cone  and  the  seat,  and  ano- 
ther between  the  seat  and  the  flanch.  And  thus  the  seat  of  the  cone 
was  held  in  its  situation  by  the  two  streams  of  air,  without  being  in 
contact  with  any  thing  else. 

During  the  experiments  burning  paper  was  placed  on  the  Talves, 
that  the  flame  and  smoke  might  snow  whether  there  was  any  atmo- 
spheric current  rushing  down  upon  it.  But  it  was  only  at  the  pe- 
riphery that  the  flame  was  drawn  down,  antil  it  came  in  contact  with 
the  stream  of  air  issuing  from  under  the  valve,  which  cut  off  the 
flame  as  abniptl^jr  as  it  could  have  been  cut  through  with  a  knife^ 
apparently  from  its  force  and  coldness.    On  the  valve  the  flame 
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blazed  in  th^  way  in  which  it  ordinarilj  does,  when  there  isr  no  cur- 
rent of  air  acting  upon  it.> 

•^  In  endeavouring  to  account  for  these  phenomena,  it  appeared  that 
the  air  io  the  aperture  was  projected  or  driven  frofn  the  aperture  as 
from  a  denti-e,  in  radial  lines  in  every  direction  through  enlarging 
circles,  and  thus  became  attenuated  as  it  was  thrown  off  from  the 
centre,  in  the  way  that  fight  is  diminished  according  to  its  distance 
from  its  radiating  poiot.  For  the  purpose  of  ascertaining  whether 
this  was  a  correct  view,  or  not,  another  experiment  was  made. 

Instead  of  a  circular  valve,  one  of  the  form  of  a  cross  was  used, 
six  inches  in  diameter,  of  which  fig.  6  is  a  plan.  The  centre  of  this 
cross  valve  just  covered  the  aperture  b  in  fig.  1,  and  the  four  arms 
l,l^l^ly  extended  to  the  diameter  of  six  inches.  The  four  angular 
spaces  between  them  left  on  the  seat  of  the  valve  were  covered  with 
pieces  of  wood  mjm^m^nii  fitted  to  the  spaces  and  fastened  to  the 
valve  seat,  leaving  the  cross  valve  at  liberty  to  be  raised  between 
them.  By  this  contrivance  the  compressed  air,  on  issuing  from  the 
aperture,  was  confined  to  four  separate  streams  of  equal  and  uniform 
breadth,  which  could  not  diverge,  but  passed  under  the  cross  until 
they  escaped  at  the  ends  of  its  arms.  The  tubes  with  mercury,  as 
in  fig.  1,  having  been  inserted  in  the  arms  showed  not  more  than  one- 
veigbth  of  an  inch  vacuum  in  any  part  of  the  arms,  and  less  towards 
their  outer  extremities;  and  this  small  Vacuum  probably  wk9  the  re- 
sult of  some  air  making  its  way  under  the  angular. pieces  m. 

The  cross  was  now  raised  enough  to  leave  considerable  Spaces  for 
the  stream  to  expand  from  its  previously  compressed  stated  and  to 
become  rarified,  but  no  greater  attenuation  was  indicated  by  the 
mercury.  And  thus  it  appeared,  thtft  when  there  was  but  little  space, 
only  l-3£nd  of  an  inch,  under  the  circular  valve  for  th6  air  to  be  prq^ 
jected  into,  there  was  an  attenuation,  or  partial  ^vacuum  of  1|  inches 
of  mercury,  but  when  the  cross  valve  was  gi«adually  raised  from 
l-32nd  to  the  height  of  half  an  inch  from  the  seat,  and  when  of 
course  there  wia$  ample  room  for  expansion,  not  more  than  l-8th  of 
an  inch  vacuum  3¥as  indicated. 

.  From  these  various  phenomena  tt.appeared  that  the  vacuum  under 
the  circular  valve  was  produced  by  tlie  spreading  of  the  air  from  a 
smaller  to  a  larger  circle,  immediately  after  it  \m  the  aperture*  For 
on  the  air  being  brevented  from  spreading  by  the  pieces  of  wood  m, 
fig.  6,  when  fastened  to  the  seat  of  the  valve,  the  vacuum  nearly  dis- 
appeared in  the  streams  under  the  arms  of  the  cross  valvei  but  by  at- 
taching the  ansular  pieces  to  the  cross  valve,  and  suffering  both  to 
rise  together,  the  full  vacuum  of  1|  reappeared  as  with  the  circular 
valve.  ' 

When  the  circular  valve  d,  in'  fi&  1,  is  placed  on  the  seat,  there 
is  stagnant  atmospheric  air  within  the  aperture  b,  On  the  condensed 
air  beine  admitted  into  the  pipe  a,  the  stagnant  air  is  put  into  mo» 
tion,  and  before  it  can  overcome  the  inertia  of  the  valve,  is  forced 
between  the  outer  parte  of  the  valve  and  its  seat.  The  air,  while 
being  thus  forced  is,  however,  compelled  to  diverge  from'  a  circle, 
whose  diameter  is  two  and  three-eighths  to  one  of  a  larger  diameter, 
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and  18  conseqiieDtlj  dilated  and  attenuated.  Tbe  impulse  .given 
by  the  compressed  air  on  its  first  admission  to  the  stagnant  air  in  the 
pipe,  causes  the  stagnant  air  to  commence  the  proqess,  but  the  com* 
pressed  air  follows  instantaDCOusIj,  and  through  the  force  with  which 
It  IS  impelled  bjr  the  original  moving  power,  is  projected' under  the 
valve,  and  there  forced  to  diverge  with  a  velocity  proportioned  to 
the  amount  of  the  projectile  force. 

The  projectile  force  acting  through  the  str^m  of  coippreased  air, 
and  the  peculiarly  shaped  and  confined  space  through  which  the  air 
is  driven,  are  then  the  causes  of  its  dilatation,  until  its  degree  of  rari- 

is  beyond  that  of  the  atmosphere,  when  atmospheric  pressure  on 

J  upper  side  of  the  valve  preponderates. 

This  view  will,  perhaps,  be  illustrated  by  supposing  the  compress- 
ed air  at  the  edge. of  the  aperture,  to  be  an  elastic  ring  of  two  3-8ths 
diameter,  and  that  every  part  of  this  ring  shall  be  struck  with  «qual 
force  from  the  centre,  in.a  radiating  direction,  to  the  circumference: 
by  the  time  that  the  ring  is  projected  to  a  sufficient  distance  to  be  a 
diameter  of,  say  four  inches,  it  firill  be  stretched  from  a  smaller  to  a 
larger  oircumference,  and  every  part  of  the  ring  will  be  equally 
stretched  or  attenuated.  A  part  ot  such  a  ring  may  be  supposed  to 
be  represented  in  fig.  7.  It  is' not,  however,  necessary  that  the  sub^ 
stance  projected  should  be  elaatic,  for  if  the  ring  were  made  of  lead, 
the  effect  would  be  the  same;  or  if  mins  of  sand,  or  Small  lead 
shot,  could,  in  like  manner,  be,  thrown  from  a  centre,  in  all  dire'ctions 
around,  it  is  clear  that  i^  they  were  removed  fartKer  from  the  cen- 
tre; the  grains  or  shot  would  be  more  distant  from  each  other,  or  the 
stream  of  them  would  be  more  attenuated. 

By  a  reference  to  the  curve  fig[^  S,  representing  the  degrees  of  va^ 
cuum,  it  will  be  seen  that  the  circle  of  greatest  vacnum.is  near  to 
the.  aperture;  and  it  may  be  inferred,  that  this  fact  is  opposed  to  the 
theory  of  forced  divergence,  as  on  that  theory  it  may  be  thought  that 
we  ought, to  have  the  greatest  vacuum  where  the  divergence  was 
the  greatest,  and  consequently  near  to  the  periphery  of  the  ^  valve. 
But  It  should  be  borne  in  pind,  that  the  issuing  stream  of  air  has  to 
overcome  atmospheric  resistance;  and  when,  by  diverging,  it  has  be- 
come rarer  than  the  atmosphere  against  which  it  is  acting,  the  mo- 
mentiim  requiute  to  keep  it  fio  is  soon  expended,  and  the  stream 
under  tbe  outer  parts  of  the  valve  not  having  sufficient  force  to  over- 
come atmospheric  resistance  froms  without,  yields  to  it,  and  is  brought 
to  common  atmospheric  density.  If  the  velocities  of  the  stream  under 
the  different  parts  ofthe  valve  could  have  been  ascertained  by  stages 
of  thirty-secondth  parts  of  an  inch,  in  the  same  way  that  the  degrees 
of  vacuum  were  ifonnd  by  the  heights  of  the  In^rcury,  it  is  presumed 
that  this  point  would  have  been  established  by  experiment,  instead 
of  being  left  dependent  on  an  inference,  ; 

The  moving  ofthe  circle  of  greatest  vacuum  outwards,  as  the  valve 
vi^as  elevated,  does,  however,  exhibit  evidence  of  the  justness  ofthe 
inference.  When  the  Valve  was  but  little  raised,  the  force  of  the 
fttream  was  expended  in  diverging  a  part  of  itself,  near  to  tbe  aper- 
ture, but  when  the  valve  was  considerably  raised,  the  superior  densi- 


Digitized  by 


Googk 


On  Working  Ironxind  Steel .  195 

ty  of  the  stream  ipvas  not  confined  to  that  part  immediately  oyer  the 
a^ertui^e,  but  showed  itself  also  between  the  valve  anii  a  part  of  its 
seat^  When  it  was  raised  half  an  inch,  thejsame  point  Ay  which  in 
fie.  3,  shows  the  greatest  vacuum,  indicated  ^  pressure  of  a  quarter  . 
of  an  inch  of  mercury,  while  the  circle  of  greatest  Tacuum,  had  re- 
,  moved  farther  from  the  aperture. 

it  has  been  su^ested,  that  the  formation  of  the  vacuum  may  be 
accounted  for  from  the  known  tendency  of  a  compressed  spring  when 
liberated,  to  fly  bejrond  the  point  at  which  it  will  finally  settle.  But 
this  action  of  a  spring  is  only  one  instance  of  the  operation  of  a  go* 
neral  law  of  nature  which  is  applicable  to  all  bodies.  When  any  body, 
elastic  or  non  elastic,  is  put  m  motion,  its  inertia  causes  it  to  con- 
tinue in  motion  in  the  direction  in  which  it  ha^  been  impelled  until 
its  force  is  expended*  The  force  of  a  liberated  metallic  sprine  is  ex- 
pended in  the  effort  to  overcome  the  tenacity  of  the  substance  of  which 
It  is  composed,  while  the  force  of  a  cannon  ball,  fired  into  an  earthen 
babk,  is  expended  on  the  resistance  presented  by  the  earth;  but  it  is 
projectile  force  that  is  expended  in  both  instances. 

In  a  short  time  after  the  phenonienon  of  the  adherence  of  the  air 
valve  ^was  observed  by  Mr.  Roberts,  he  ascertained,  by  experiment, 
without  knowing  that  it. had  been  done  before,  that  waler^  when 
forced  through  a  conical  pipe,  with  considerable  velocity,  will  draw 
but  other  water,  placed  below  iki  an  open  Vessel,  if  one  end  of  a  small 
tube  is  inserted  in  the  conical  pipe,  and  the  other  end  is  immersed  in 
the  water,  in  the  vessel  below;  thus  showing  that  water,  an  inelastic 
fluid,  produced  the  same  effect  that  air  did,  when  rushing  out  in  a 
stream,  confined  in  a  peculiar  manner.'  And  4t  the  time  this  pape;r 
was  goingto  press, water  was,  by  pressure  from  a  column  of  tonsidera- 
ble  height,  made  to  iskue  f^om  a  pipe  with  a  valve  placed  over  it, 
similar  to  what  is  exhibited  in  fig.  1,  when'th^  valve,,  instead  of  being 
forced  off  by  the  issuing  stream  of  water,  was  found  to  adhere  to  the 
seat,  at  a  small  distance  from  it  And  when  the  apparatus  was  in- 
verted, and  the  valve  consequently  placed  below  the  seat,  upon  the 
water  being  permitted  to  flow,  the  valve,  instead  of  obeying  the  l^w 
of  gravity  and  falline  by  its  oiyn  weight,  or  of  being  driven  off  the 
force  of  tne  stream  of  water,  i|dhered,  with  considerable  firmness,  to 
■the  seat 
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(Continued  from  p.  133.] 

.  On  Steel 

,  Steel  18  made  by  combining  carbon  with  iron:  it  is  done  by  im- 
mersing the  iron  in  carbonaceous  matter  at  a  white  heat  and  excluded 
from  air,  till  it  has  imbibed  enough  all  through:  Itis  made  to  receive 
more  or  less,  according  to  its  intended  use.  Pure  iron  is  not  altered 
nor  increased  in  hardness  by  sudden  cooling  from  a  red  heat;  but  the 
small  quantity  of  carbon  which. is  combing  with  it  to  form  steel, 
greatly  increases  its  strength  and  toughness,  leaving  it  both  malleable 
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and  ductile^  ahd  sives  it  that  peculiarly  valuable  property  of  be- 
coming extremely  hard,  if  suddenly  cooled  fVom  a  red  heat  by  im- 
mersioD  in  water  or  by  any  other  mean^.  With  this  first  dose  of 
carbon  it  is  called  mild  ateel^  because  it  possesses  all  the  valuable 
properties  of  iron,  with  increased  strength. 

A  larger  quantity  of  carbpn  increases  the  bardness  of  the  metal, 
and  makes  it  more  brittle  when  hardened  by  sudden  cooling,  and 
also  renders  it  fusible)  therefore  it  is  called  cast  siedj  and  being  less 
malleable,  it  is  more  difiScult  to  work. 

When  steel  is  made  without  fusion,  hj  immersing  it  in  carbon, 
the  process  is  called  cemenlaiion;  and  it  is  called  (^tf/ere(/  steely  be- 
cause, while  the  carbon  is  entering,  it  meets  with  oxygen,  or  hydro- 
gen, or  other  impurities,  which  it  causes  to  become  gas  or  vapour, 
and  this  blisters  the  steel.  There  is  a  considerable  quantity  of  ste^ 
'brought  to  market  with  defects  which  appear  to  be  the  remains  either 
of  these  blisters  or  of  the.  welding  that  follow. 

Cast  steel,  being  made  by  fusion,  admits  of  an  equal  distribution 
of  carbon,  and  of  uie  escape  of  every  particle  of  gas,  vapour,  or  any 
other  substance  not  compatible  with  it  at  so  great  a  heat,  leaving  only 
such  as  can  combine  with  it;  therefore  it  is  the  only  steel  we  can  be 
sure  of  obtaining  quite  sound. 

The  question  whether  steel  contains  any  thing  besides  carbon  and 
iron,  is  chemical.  A  good  workman  only  requires  metal  perfectly 
free  from  flaws,  and  quite  homogeneous,  and  that  will  harden  at  the 
lowest  heat;  for.,  this  last  test  supersede&'all  others  in  proving  the 
goodness  of  steel  and  its  fitness  for  the  best  purposes. 

The  soundness  of  cast  steel  renders  it  most  desirable  to  use;  but 
the  excess  ef  carbon  makes  it  too  harsh,  and  therefore  more  difficult 
to  Work;  but  by  frequent  heatings  and  hammerings  it  may  be  reduced 
to  the  state  of  mild  steef,  the  excess  «f  carbon  burning  oot  while 
forging,  and  then  it  must  be  the  best  st^el  for  general  use.  Yet 
shear  steel  predominates  in  the  market,  and  more  particularly  in  the 
various  manufactured  tools,  probably  from  being  cheaper.  There- 
fore it  is  desirable  to  discover  its  faults,  the  better  to  cure  them. 

Perfibctly  pure  iron  cemented  in  pure  carbon  would  probably  make 
steel  without  blisters;  but  as  in  practice  blisters  are  produced,  there 
must  still  be  oxygen  in  the  iron,  or  some  other  substance  that  is  turn- 
ed into  gas  ot-  vapour  by  the  addition  of  carbon.  Now,  the  blisters 
are  mostly. on  the  outside,  but  why  not  equally  throughout?  The  an- 
swer is,  the  strength  of  the  metal  resists  the  ass/u  .option  of  the  gaseous 
or  vaporbus  state.  Is  dot,  then,  the  blistered  outside  purer  or  better 
steel  than  the  centre?  f^u*  though  the  carbon  .penetrates  to  the  very 
centre,  is  it  not  obliged  to  combine  with  the  oxide*of  iron  and  other 
impurities  in  the  solid  state,  and  remain  so,  the  strength  of  the  me- 
tal forbidding  the  change  by  which  it  would  have  a  chance  of  escape? 
Again,  if  permanent  gas  is  formed  in  any  of  the  small  blisters  within, 
how  is  it  to  escape?,  the  hammer  may  greatly  reduce  the  size  of  such 
blisters;  but  will  there  not  be  small  flaws  or  cavities  remaining?  If) 
in  addition  to  this,  the  iron  contains  the  bases  of  the  earths  dr  alka- 
lies^  or  the  earths  themselves^  these  tatter  may  be  reduced  by  the 
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ioint  ftctioD  of  ihe  carbon  and  iron,  and  then  htxuf^  Taporiaed  by  the 
neat,  the  metal  may  be  blown  into  b^8te^B.  In  this  case  th^  cavities 
would  probably  be  coated  and  thus  rendered  unweldskble;  these  flaws 
would  then  spread  with  the  metal  wh\Le  working  jinto  plates  or  rods, 
and  the  mass,  though  close,  would  not  be  united;  ^  , 

The  blistered  steel  must  be  unequaNy  carbonised,  the  outside  con- 
taining most;  it  is  fitted  for  the  market  by  drawing  out  to  greater 
lengths  by  the  hammer,  then  folding  double,  and  welding  togethbr 
again;  then  drawing  out,  and  again  welding  several  times:  This 
mixes  the  various  parts  together,  and  thereby  distributes  (he  carbon 
more  equally,  and  condenses  the  metal;  it  is  then  called  shear  Mleel^ 
and  considered  fit  for  use.  ^  Now,  these  weldings  are  liable  to  in- 
troduce flawst — first,  by  imperfoct  union;  secondly,  by  the  carbon 
burning  out  of  the  surfaces  that  meet  together,giving  a  stratum  either 
of  iron  or  of  steel  with  less' carbon;  and  these  being  softest,  would 
give  way  during  the  extension  of  the  steeh 

Now,  whether  from  original  blisters,  or  similar  cavities  from  im- 
perfect welding,  such  defects  do  very  largely  accompany  this  steel; 
and  it  is  a  question,  whether  any  process  short  of  fusion  can  totally 
remove  them*  Yet  long  continued  forging  greatly  improves  .the 
soundness  and  homogeneity.  .  ^ 

Besides  flaws,  there  is  another  defect  often  met  with  in  steel,  it  is 
said  to  have  pins;  for,  when  filing  or  turning,  it  appears  to  have  knots 
or  pins  in  it  harder  than  the  rest  of  the  metal.  A  similar  defect  oc« 
curs  in  brass,  when,  through  the  negligence  of  the  founder,  it  cofn- 
tains  iron  or  steel  filings;  also  in  wood  with  hard  knots:  but  this  evil 
is  worst  of  all  when  it  occurs  in  steel,  which  naturally  is  hard  to 
work.  I  have  met  with  it  infill  degrees,  from  mere  harshness  up  to 
real  hardness;  so  that  while  turning  in  .the  lathe,  these  parts  would 
remain  projecting  out,  and  damage  the  tool  rather  than  be  cut  away* 
I  havje  filed  some  off,  and  then  found  their  hardness  nearly^ approach 
that  of  the  file.  This  inequality  of  hardness  causes  the  work  and 
tool,  though  held  by  the  rest,  ,tQ  spring  aiway  from  each  other,  ren" 
dering  it  difficult  to  turn  true.  I  think  it  is  often  caused  by  portions 
of  the  metal  being  over-steeled,  i.  e.  so  completely  chargetf  with  car- 
bon as  not  to  soften  by  slow  coolings  Another  cause, is  stated  by 
Mr.  .Clement,  who  broke  the  steel  across  these  pins,  having  filed 
away  the  back  to  render  it  weak  enough  to  part  at  the  rijght  place, 
when  he  found  a  cut  or  division,  on  which  account  he  attributes  the 
flaw  and  its  hardness  to  oxide  of  iron,  which  prevented  the  parts 
from  welding  together;  and  as  oxide  of  iroi!  is  known  to  b^  harder 
than  steel,  by  its  being  used  for  polishing  that  substaAce,  it  most 
likely  will  cause  hardness  where  it  occurs.  -  It  would  be  desirable 
to  ascertain'  the  state  of  the  surface  of  the  deepest  blisterii,  to  know 
whether  they  are  alloyed  or  oxidised,  or  in  any  way  diflering  in  their 
state  of  carbonization  from  the  most  solid  parts.  When  such  spots 
occur  from  oxygen,  the  adjoinine  parts  must  be  irdn;  for  there  will 
be  a  gradation  from  oxide  throuni  iron  to  the  steel,  therefore  the  cic- 
cumference  of  such  a  spot  would  he  softest  r 

An  excess  of  carbon  renders  steel  harder  and  more  brittle,  there- 
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fort  inequality  it  liable  to  occur.  This  is  illustrated  bj  iron  har- 
dened while  casting;;  and  of  that  which  is  intended  to  be  soft,  por- 
tions are  frequently  found  hardened  by  the  wet  sand:  these  parts 
near  the  outside  brjeak  with  a  more  glassy  fracture  than-  hard  steeU 
Good  steel,  hardened  by  plunging  from  a  red  heat  in  cold  water,  will 
always  become  soft  by  slow  coolmg  from  such  a  heat;  but  this  hard 
oast  iron  does  not:  it  requires  burning  several  hours  at  a  red  heat^ 
and  must  not  be  smothered  by  fuel  to  prevent  decarbonizing,  button 
the  contrary,  should  be  exposed  to  the  current  of  air,  that  some  por- 
tion of  th<S  carbon  may  burn  out  while  the  remainder  has  a  tendency 
to  equalize  itself;  then,  if  slowly  cooled,  it  is  found  soft  Now,  the 
knots  or  pins  in  steel  are  not  softened  by  slow  cooling,  and  to  burn 
them  out  would  spoil  the  steel,  it  having  no  carbon  to  spare  but  in 
the  pins  (supposing  this  to  be  the  cause  of  their  hardness);  and  keep- 
ing it  hot  in  dose  vessels  will  not  produce  equality  sufficient  for  any 
g^od  purpose.  Even  cast  steel  is  liable  to  long  veins  of  harder  por- 
tions than  the  rest  All  these  defects  show  the  need  of  farther  at- 
tention to  the  improvement  of  steel,  and  for  this  purpose  two  sorts 
of  hammering  are  requisite. 

The  first  should  be  at  a  forging  heat,  to  knead  the  parts,  and  keep 
them  movine  among  themselves  almost  like  a  paste;  and  should  be 
continued  till  the  different  qualities  are  not  only  intimately  mixed, 
but,  if  I  may  use  the  expression,  really  dissolved  in  each  other,  pro- 
ducing perfect  homogeneity;  for  the  carbon  being  thus  spread,  will 
discover  every  particle  of  oxygen,  and  (it  is  supposed)  will  expel  it, 
and  the  metal  will  be  rendered  as  sound  as  we  can  expect  from  ce- 
mented steel;  for  if  free  from  oxygen  and  all  alloys,  except  the  car- 
bon, there  is  nothing  to  prevent  a  perfect  union  of'^all  the  parts  while 
under  the  hammer.  Good  steel  consists  of  that  proportion  ofcatrbon 
and  iton  which  forms  the  strongest  and  toughest  compound ;  each 
best  portion^  therefore,  when  brought  into  contact  by  the  hammer, 
reoiains  so,  and.  resists  its  force  the  more  from  the  greater  cohesion 
of  its  particles;  hence  the  redundant  or  deficient  portions  suffer  most 
kneading,  till  they  are  all  equalized,  and  the  cruder  impurities  are 
either  beaten -out,  or  formed  also  into  a  homogeneal*  compound  with 
the  whole  mass. 

-  Having  thus  far  obtained  sound  steel,  it  is  yet  by  no  means  io  a 
good  state,  being  very  unequal  in  density,  and  in  a  state  of  distrac- 
tion—4ome  parts  close  and  dense,  others  squeezed  out,  and  some 
pearly  rent  asunder;  therefore  a  second  hammering  is  necessary  at 
a  particular  heat,  and  under  circumstances  as  similar  as  possible  to 
those  described  in  the  former  part  of  this  paper;  such  as  recesses  in 
the  anvil,  or  in  blocks  laid  thereon,  suited  to  the  shape  of  the  steeL 

For  this  purpose  the  metal  is  first  brought  as' near  as  eligible  to 
the  size  in  which  it  will  be  used,  and  then  is  to  be  hammered  in  or- 
der to  close  and  condense  the  metal  equally  and  to  the  utmost  all 
through,  and  yet  lea^e  every  part  in  a  state  of  rest  and  ease-'-a  con- 
dition extremely  essential  for  good  springs,  sword  blades,  musical 
vstre,  and  every  thine  that  has  to  vibrate,  or  act  by  its  tension ;  for  if 
.  one  part  is  denser  than  another,  or  more  at  ease,  the  weaker  parts 
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will  have  most,  if  ndf  nil'  of  the  play,  and  will  soon  break*  And  that 
this  is  not  so  oftea  noticed  to  be  the  cause  as  it  shoulcl  be^  is  shown 
by  the  cradeness  of  thb  gufq.  If  a  spring,  breaks,  it  is  frequently 
replaced  by  what  is'  called  a  stronger,  that  is,  a  heavier  one,  losing 
a  portion  of  the  play,  and  irhat  remains  being  still  upon  the  weakest 
parts;  so  that  though  it  may  last  longer,  yet  it  ultimately  breaks. 
This  may  also  account  for  the  breaking  of  azletr.ees  that  have  ap- 
peared sound;  for  they  are  sublept  to  such  violent  shocks  as  to  require 
ev^rv  part  to  yield  equably;  for  the  axiom,  that  the  fttl*engtb  of  the 
whole  IS  pnly  that  of  the  weakest  part,  rendered  less  so  by  the  weight 
and  stiffness  of  the  stronger  parts,  is  as  truly  applit&ble  to  springs 
as  to  ships.    • 

This  second  hammering  is  also  to  prepare  the  steel  for  receiving 
the  utmost  hardness,  by  that  peculiar  property  which  it  alone  pos- 
sesses—namely, that  ofTeceiving  a  brittle  hardness  when  suddenly 
cooled  from  a  red  heat;  but  though  this  hardened  steel  is  brittle,  its' 
toughness  greatly  exceeds  that  of  any  other  brittle  Substance. 

It  is  this   quality  that  makes  it  cmnpletely  the  master  meialj 
the  one  by  wliich  we  give^hape  and  form  to  all  the  others^,  and  fit 
almost  every  thing  for  our  use.    I  must  here  observe,*  that  thi^  hard- 
ness cannot  be  givea  in  ^rt,  it  must  always  be  given  in  full;  andso 
true  is  this,  that  in.  a  piece  of  steel,  part  of  which  is  hard  and  part 
toft,  no  gradation  of  hardness  can  be  detected;  the. soft  parts  adja- 
cent to  the  hard  ones  being  quite  as  soft  as  any  others;  indeed,  so 
much  so,  that  they  have  been  thought  by  some  to  be  softer  than  if 
slowly  cooled.    This  appearance  may  be  accounted  for  in  the  fol- 
lowing way:  Suppose  a  rod  of  well* hammered  st^el  is  heated  at  one 
end  for  hardening,  there  will  be  a  gradation  of  temperature  from  the 
coldest  to  <;he  hottest  end,  and  the  ahneating,  or  reduction  of  that 
hardness  which  it  has.  received  from  the  hammer,  will  be  in  propor-. 
tion  to  the  heat,  consenu^tly  the  rod  will  be  softer  and  softer  to- 
wards that  end  where  the  heat  is  applied.   On  plungidg  the  bar  into 
cold  water,  that  portion  which  had  .become  hot  enough  to  harden  be- 
.  comes  quite  hard,  and  close  adjacent  to  it  wjll,  be  found  that  part 
which  having  been  the  most  annealed,  will  bear  twisting  and  bendinjg 
more  than  any  other.    But  though  this  hardtiess  must  always  be  gi- 
ven in  full,  it  can  be  let  down  in  any  assignable  degree;  tnat  is,  a 
portion  of  its  brittlenes9  may  be  removed  by  a  moderate  heat,  and  a 
ereater  portion  4ymqre  heat,  and  so  on,  as  the  purposes  9iay  requii'e* 
This  is  called  ieinpering;  and  if  hard  steel  be*  brought  to  a  red  heat 
and  suffered  slowly  to' cool,  it  becomes.as  soft  as  if  ^ever  hardened; 
it  is  then  ready  for  re-working  or  re-hardening»   This  is.  called  soft^ 
eningi  and  is  distinguished  from  annealings  which  is  the  same  pro- 
cess of  slow  cooling  but  applied  to  steel,  iron,,  or  brass,  merely  t<x 
remove  all  mechanical  condensation,  whether  by  hammering,  flatting,, 
wire-drawing,  bending,  or  any  other  work;  for  if  metal  has  been  ai^ 
tered  in  shape  by  the  hammer  or  other  work  as  much  as  it  will  bear 
without  breaking,  then  by  annealing,  it  will  be  softened,  and  may 
a^in  be  bent  or  altered  as  much  more;  and  so  on,  as  often  as  requi- 
site.   Now,  as  different  degrees  of  heat  remove  different  degrees  of 
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eondenaation  received  frbin  the  hammer,  and  a  white  heAt  remoyes 
all,  it  18  of  great  consequence  to  harden  frem  the  lowe&t  possible 
heaty  in  order  to  retain  as  much  condensation  as  may  be;  and  it  is  a 
fortunate  coincidence,  that  the  greater  the  condensation,  the  lower 
is  the  heat  from  which  steel  will  harden,  and  the  stronger  and  tougher 
will  it  be.  But  should  this  condensed  metal  be  once  over-heated, 
it  will  no  longer  harden  from  that  lower  degree,  but  only  from  a  heat 
near  that  to  which  it  has  been  raised;  its  condensation,  with  the  ad- 
vantages dependent  on  that  quality,  can  only  be  restored  by  re-ham- 
mering. The  lowest  heat  at  which  steel  is  generally  brought  to 
har4en  is  a  dull  red,  just  visible  in  daylight.  Therefore,  to  be  safe, 
a  dull  red,  only  visible  in  the  dark,  is  chosen  for  the  hamn^ering.  At 
this  heat  also  it  can  be  kept  coated  with  carbonaceous  matter,  instead 
of  having  any  burnt  out,  which  is'of  particular  consequence.  For 
this  purpose  a  smith's  forge,  in  rather  a  darkish  place,  having  its  flat 
bed  even  with  and  near  the  anvil,  is  kept  smothiered  with  small  fuel, 
the  bellows  being  used  only  epoueh.to  keep  the  fire  alive,  so  that  the 
g^s  or  smoke  cannot  burst  into  lame.  The  several  pieces  of  steel 
are  laid  a  little  in  the  half-kindled  fuel,  enveloped  in  amoke;  this 
coats  them  with  carbonaceous  matter,  which  the  hammering  heat  can 
hardly  dispel. .  They  ai:e  brought  in  succession  Trom  the  fire  to  the 
hammer,  and  back  again  to  the  fire  when  too  cool;  the  hammer  moves 
quick,  and  every  part  of  the  steel  in  close  succession  is  slowly  passed 
under  it,  and  then  (the  position  being  changed  a  few  degrees)  it  is 
again  passed  under,  and  so  on,  till  it  has  been  liammered  in  every 
direction,  being  often  reheated ;  and  this  is  continued  as  long  as  the 
workman  thinks  it  can  be  of  service.  Experience  teaches  him  to 
know  by  the  feel,  the  sound  of  the  blows,  and  the  lessening  degree 
of  impression,  when  the  steel  is  hammered  enough.  By  such  mean&, 
and  an  honest  zeal  for  the  goodness  of  his  work,  Mr.  Walby,  whom 
the  society  in  the  year  1804  rewarded  for  his  hammer,  produced  the 
best  trowels  that  probably  were  ever  made;  their  toughness,  spring, 
and  elasticity,  seemied  carried  to  the  utmost  At  this  heat  the 'me- 
tal spreads  much  less;  but  yet,  unless  confined  within  a  recess  so  as 
entirely  to  prevent  spreading,  the  outer  band  will  be  so  bad  as  to 
require  cutting  ofi',  it. will  be  eo  atretched  and  rent  by  the  pressnre 
of  the  inner  portion. 

[to  bx  coimirTrxD.] 

Ontht  uiility'offixing  Lightning  Conductors  in  Ships.    By  W«  S. 

.  Harris,  JEsq.  Member  of  the  Plymouth  Institution. 

1.  A  Tin7NDER«sT0RM  is  the  result  of  a  great  natural  action  sub- 
sisting between  an  extensive  stratum  of  cloud,  and  a  corresponding 
.^Mirtion  of  the  earth's  surface,  together  with  the  intervening  atmo- 
sphere; and  is  the  result  of  some  powerful  agency,  the  nature  of  which 
is  as  yet  undiscovered. 

'  £.  The  active  principle  of  a  thunder-storm,  however^  may  be  con* 
sidered  as  an  extremely  subtle  species  of  matter,  universally  perva- 
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ding  nature^  and  distributed  in  bodies,  in  quantities  proportionate  to 
their  capacities  for  it,  so  that  whien  acipumuiated  in  and  about  certain 
bodies,  and  abstracted  at  the  same  time  from  other  bodies^a  tendency 
to  regain  the  previous  state  of  pronortionate  distribution  is  marked 
bj  a  certain  train  of  phenomena;  thus,  a  concentrated  action  is  fre- 
quentlj  set  up  between  the  overcharged  and  undercharged  bodies, 
which  produces  all  the  effects  of  a  violent  and  terrific  expansive  force, 
for  the  original  state  of  proportionate  distribution  is  often  restored 
bj  a  rapid  explosion,  at  which  instant  the  most  compact  bodies  lire 
broken ;  whilst,  at  the  same  time,  there  is  such  an  evolution  of  heat, 
that  substances  directly  in  the  line  of  action  are  sometimes  inflamed, 
fused,  and  ignited. 

S.  This  easy  and  elementary  view  of  electrical  action  may  not  be 
altogether  useless;  for  to  investigate  any  branch  of  physical  science 
with  success,  it  is  always  advantageous  to  arrange  our  ideas  in  some 
determinate  order,  by  means  of  which  the  details  assume  a  clear  and 
connected  form;  for  although  it  must  be  admitted,  that  every  theory 
is  merely  a  way  of  picturing  to  ourselves  the  course  of  nature,  it  mar 
be  always  sufficient,. and  admissible,  so  long  as  it  is  consistent  with, 
the  observed  phenomena,  and  not  contradicted  by  any  known  fact* 

4.  In  the  progress  of  electrical  inquiries,  it  has  been  found,  that 
some  substances  oppose  but  comparatively  littie  resis^tance  to  the 
passage  of  the  electrical  agency,  whilst,  on  the  contrary,  other  sub- 
stances seem  to  arrest  its  course  altogether;  a  fact  which. induced 
electricians  to  consider  iMnii^s  as  possessed  of  these  peculiar  proper- 
ties, and  to  classify  them  in  relation  to  this  conducting  or  non^con- 
dueling  power.  Substances  which  oppose  .but,  comparatively  little 
resistance  to  an  electrical  explosion,  haye  therefore  been  termed  con^ 
duciors,  whilst  those  which  offer  resistance  to  its  progress,  have  been 
termed  non-eonductorsj  or  occasionally,  from  the  same  cause,  insu- 
tators.  In  the  conducting  class,  we  find  all  the  metals,  conceoitrated 
acids,  water,  well-burnt  charcoal,  wood,  diluted  acids,  and  saline 
fluids,  most  earths  and  stones,  flame^  smoke  and  steam.  If  any  of 
these  substancjBS  resting  on  the  ground,  be  put  into  contact  with  an 
electrical  machine,  whilst  a  current  of  sparks  is  passins;  from  it,  the 
sparks  will  immediately  (;ease;  in  consequence  ot.the  electric  matter 
being  transmitted  by  them  to  the  earth*-an  easy  and  striking  experi- 
ment. Non-conductors  of  electricity,  or  insulators,  are  all  vitreous 
and  resinous  substances  ;**dry,  permanently  elastic  fluids,  such  as 
air,  baked  wood,  silk,  pure  carbon,  and  most  precious  stones,  oils, 
dr^  vegetable  substances,  as  also,  dry  marble,  chiklk,  and  lime,  wool, 
hair,  feathers,  dry  paper,  parchment,  and  leather.  If,  whilst  a  cur- 
rent of  sparks  is  passing  from  the  electrical  machine,  any  of  these 
bodies  be  put  into  contact  with  it,  apd  rest  as  in  the  former  instance 
on  the  earth,  little  or  no  difference  will  be  perceived,  the  sparks  will 
continue. 

5.  Although  for  general  purposes,  the  tarious  bodies  in  nature 
may  be  considered  as  belonging  to  one  or  the  other  of  these  classes, 
a  gradation  of  effect  is  observable  from  one  class  to  the  other;  so  that 
the  conducting  or  insulating  power  of  some  substances,  compared 
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with  that  of  othersi  itiaj  be  considered  as  imperfect:  hence  has  arisen 
a  third  class,  which  consists  of  the  remote*  extremes  of  the  other  two, 
and  which  roaj  be  considered,  in  the  power  of  arresting  or  transmit* 
ting  certain  electrical  actions,  as  appertaining  to  either.  Thus  wood, 
hemp,  stone;  and  the  like,  may  become  insulators  to  a  state  of  low 
electrical  action,  and  conductors  to  a  high  one. 

6.  The  manner  in  whrch  accumulations  of  atmospheric  electricitjr 
proceed,  may  be  referred  to  the  following  principle:  When  two  sab- 
Stances  of  the  conducting  class  are  directly  opposed  to  each  other, 
and  are  separated  by  a  substance  of  the  non-conducting  or  insulating 
class,  leaving  the  one  free  and  the  other  insulated,  the  proportionate 
state  of  electrical  distribution  may  become  deranged  to  the  greatest 
possible  extent*  Now,  in  nature,  the  conditions  of  such  an  experi- 
ment are  found  in  the  relative  situations  of  the  sea  and  clouds,  and 
intervening  air;  so  that  when,  from  any  cause,  an  evolution  of  na- 
tural electricity  takes  place,  and  heavy  masses  of  vapour  are  present 
in  the  atmosphere,  we  have  immediately  an  insulated  conductor  (a 
cload,)  directlj'  opposed  to  a  conductor  in  a  free  state,  (the  sea  or 
land,)  and  an  intervenii^g  non-conducting  or  insulating  medium,  the 
air;  hence  results  a  charged  battery  of  enormous  power:  the  attrac- 
tion of  the  opposite  electrical  states,  therefore,  may  become  at  length 
so  powerful,  that  the  electric  matter  breaks  down  the  intervening 
resisting  air,  with  a  terrific  ahd  dense  explosion — an  effect  perfectly 
analogous  to  the  explosion  which  frequently  occurs  at  the  time  M 
conveying  a  high  charge  to  an  electrical  batterv,  and  which  is  at- 
tended by  a  peculiar  fracture  of  the  interposed  gfass.t 

7-  The  year  175.%  which  marks  an  important  era  in  electrical  sci- 
ence, from  the  celebrated  discovery  of  the*  principle  just  mentioned, 
under  the  form  of  the  Leyden  jar,  gave  to  the  natural  philosopher  an 
easy  method  df  concentrating  large  quantities  of  electricity  prodaced 
by  artificial  means,  so  as  to  discharge  it  upon  or  through  bodies  with 
an  instantaneous  and  violent  explosion^  From  the  time,  therefore, 
that  the  caose  of  lightning  became  identified  with  that  of  ordinary 
etectricity,  and  that  the  gigantic  attempt  of  Dr.  Franklin  and  other 
philosophers,  of  actually  drawing  down  the  matter  of  lightning  from 
the  clouds,  was  fully  accomplished,  th^  effects  produced  on  bodies 
by  these  minor  electrical  dischar^es^  with  their  mode  of  action^  ac- 
quired a  new  interest;  and  many  important  experimental  researches 
into  the  laws  and  operation  of  the  great  natural  action,  were  sac- 
cessfttlly  carried  on  by  means  of  the 'ordinary  artificial  one. 

8.  Amongst  the  many  important  results  arrived  at  by  such  inqui- 
ries, are  the  following: — 

fiMf  In  everjr  case  of  electrical  explosion,  there  are  universally 
two  points  of  action,  one/rom  which  the  electric  matter  may  be  snp- 

*  Would  not  the  ttrm  proximate  be  mcire  appropriate  than  remote^  those  ex- 
tremes which  most  nearly  approskch  each  other  being  manifestly  mtended. — 
Edxtob  F.  J.     ^  '  . 

t  An  explanation  of  some  of  the  phenomena  of  thunder-storms  on  this  prin- 
dple  win  be  fbond  m  my  piinted  letter-  to  lBir  T.  B.  Kartin,  K.  C^  B.  Comp- 
troller of  his  Majesty's  Navy. 


Digitized  by 


Googk 


Lightning  Conductors  in  Ships.         *        803 

posed  to  proceed,  and  another  towards  which  it  may  be  conaidered 
as  determiDed. 

Secondly f  At  the  instant  before  which  au  explosion  takes  place, 
the  stream  df  electricitj  moving  to  restore  the  equilibrium  of  naturai 
disposition,  seems  bj  a  wonderful  infl4ence  to  feel  its  waj,  and  mark 
oat  as  it  were^  in  advance,  the  course  it  is  about  to  foljowi  which 
course  is  invariably  determined  through  the  line  or  tinea  of  least  re- 
eietance  between  the  points  of  action. 

A  few. illustrations  from  experience  of  damage  bj  lightDiDg,  may 
serve  to  render  these  facts  evident. 

(a.)  The  brig  Belisle,  of  Liverpool,  in  November,  ISll^was  lying 
afloat,  abreast  of' Mr.  Evan's  yard,  at  Bideford,  when  a  vivid  flash 
of  lightning  shivered  h^r  fore-top-inast  and  fore-mast,  tore  op  the 
forei^astle  deck,  and  struck  a  hole  through  her  starboard  side,  starting 
several  butts  in  the  bends,  whence  it  passed  into  the  sea.     , 

(6.)  The  French  ship  Coquin,  at  anchor  in  the  >bay  of  Naples,  was 
struck  by  lightning  in  the  afternoon  of  Christmas  ^ay,  18^0.  The 
electric  matter  passed,  in  this  case,  close  to  the  main  hatch  way* 
upon  a  spare  anchor,  and  from  thence  through  hei^  bottom,  a  little 
below  the  water's  edge  on  the  larboard  side.  The  boats  of  thesqua- 
dron  in  Naples  Bay,  assisted  to  slip  her  cables  and  run  her  ashore 
in  the  mole. 

(c.)  The  United  States  ship  Amphiop,  Blone,  master*  of  and  thir- 
teen days  from  New  York,  bound  to^o,  was  struck  by  lightning 
on  the  £lst  of  September,  1822.  The  lightnins  descended  by  ner 
mizen^mast,  destroyed  the  compasses  and  cabin  furniture,  splintered 
and  tore  to  pieces  the  ceiling,  bulk-heads, and  rudder  trunks,  shivered 
two  hold  beams,  and  passed  out  throu^i  the  quarter  into  the  aea, 
tearing  off  part  of  its  sheathing  in  its  course.* 

(d)  His  Majesty's  frigate  Palma,  commanded  by  Captain  Worth, 
was  struck  by  lightning  in  1814,  in  the  harbour  of  Carthagena,  Spa- 
nish America.  The  fore-top-mast  was  knocked  over  the  side,  the 
lightning  guttered  or  scooped  its  way,  two  inches  deep,  and  one  inch ' 
and  a  half  wide,  under  the  hoops  of  the  mast,  without  injuring  them, 
as  far  as  the  main  deck.  Here  it  fell  upon  the  wet  cable  which  had 
been  just  shortened  in,  and  was  lying  against  tlve  after  beami  it 
knocked  out  a.  piece  of  the  beam,  and  passed  by  the  wejt  cable  out 
of  the  hawse  hole,  the  lead  of  which  bore  evident  marks  of  the  ex- 
plosion. It  was  perfectly  cairn  at  the  time,  and  the  lightning,  be- 
sides striking  the  ship,  slruck  also  down  upon  the  sea  several  times, 
and  within  a  short  distance  of  the  ship. 

(e.)  The  packet  ship  New  York,  tn  her  passase  from  New  York 
to  LiverpopI,  was  struck  by  lightning  twice  in  the  same  day,  April 
19,  182r*  The  first  explosion  shattered  the  main-royal  mast  and 
mast-head,  penetrated  tlie  deck,  and  demolished  the  bulk-heacls  ^d 
fittings  in  the  store-rooms  below,— -then  dividing,  one  part  fell  up6n 
a  lead  tube,  which  it  traversed  as  far  as  the  side  of  the  ship,  and 
passed  out  into  the  sea,  starting  the  ends  of  three  four  inch  pknks; 

*  Extracted  from  the  log  of  the  brig  Mirabiles,  and  given  to  Mr.  Lockyer, 
Comptroller  of  the  Customs  at  Plymouth. 
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another  portion  passed  into  one  of  the  cabins,  and  shivered  to  atoma 
the  plate  of  a  large  mtrror,  without  hurting  the  frame;  afPer  this,  it 
fell  upon  a  piano-forte,  which  it  touched  with  no  very  delicate  hand, 
and  left  it  dismounted,  and  out  of  tune;  from  thence  it  passed  through 
the  whole  length  of  the  cabin  floor,  which  was  damp  at  the  time,  and 
out  of  the  stern  windows  into  the  sea. 

(/.)  The  operation  of  the  second  explosion  was  very  different  from 
this;-4t  fell  upon  a  spike  at  the  masthead,  and  from  thence  passed 
down  a  small  metallic  chain,  which  it  disjointed  and  partly  fused, 
into  the  sea,  without  doing  any  damage  to  the  vessel.* 

{gA  His  Majesty's  ship  Bellerophon,  under  the  command  of  Cap- 
tain Kotheram,  was  struck  by  lightning  at  sea,  in  Au^st,  180r.  A 
violent  eiplosion  took  place  in  several  parts  of  the  ship  at  the  same 
time;  the  main-top-galtant  mast  totally  disappeared,  eicept  the  heel; 
the  rigging  of  it  was  cut  and  burned  in  pieces;  main-top-mast  shi- 
vered in  splinters  from  head  to  heel;  main-mast  damaged,  and  thir- 
teen feet  of  the  fish  on  the  fore-part  disappeared.  The  explosion 
also  fell  on  the  mizen-top-mast,  which  it  likewise  shivered;  it  de- 
scended down  the  mizen-mast'in  a  sf^ihil  direction,  broke  the  hoops, 
and  damaged  the  mast;  it  passed  through  the  coat  of  the  mizen-mast 
on  the  larboard  side,  and  through  one  of  the  poop  beams  on  the  other 
side;  it  passed  into  the  ward -room,  into  one  of  the  officer's  cabins, 
started  the  butt  end  of  a  plank  in  the  ship's  side,  and  split  a  rider 
underneath,  on  the  lower  deck.  The  electric  matter  on  the  larboard- 
hand  went  close  into  the  ship's  side,  in  a  perpendicular  direction, 
and  through  the  main  and  lower  decks^  it  cut  the  clamp  of  the  main- 
deck  beams,  entered  the  steward's  room,  where  it  ripped  up  the  tin 
lining,  and  then  passed  through  the  orlop-deck  into  the  butter  room. 
The  vessel  was  not  damaged  in  the  flnal  escape  of  the  electric  matter 
into  the  sea. 

(A.)  In  January,  18S0,  H.  M.  S.  Etna,  under  the  command  of 
Captain  Lushington,  was  struck  by  lightning  in  the  Corfu  Channel, 
in  the  Adriatic,  at  the  time  of  coming  to  anchor.  In  this  instance 
three  tremendous  explosions  came  down  a  metallic  chain,  attached 
'  to  the  main-mast,  and  passed  into  the  sea,  without  damage  to  the 
mast;  the  ship  at  the  time  seemed  covered  with  sparks. 

9.  It  may  be  observed  by  an  attentive  examination  of  these  few 
case^,  1st,  That  the  points  to  and /ram  which  the  electric  matter  is 
eventually  determined,  are  out  of  the  ship;  and,  according  with  what 
has  been  stated  in  1,  2,  6,  are  in  the  clouds  and  sea,  so  that  the 
vessel  is  merely,  as  it  were,  an  intervening  object;  the  only  action, 
therefore,  whi<m  ean  be  conceived  to  belong  exclusively  to  the  ship, 
is  that  which  may  be  required  to  neutralize  the  opposite  electrical 
state,  induced  upon  the  whole  mass  of  the  vessel,  as  being  a  point  of 
the  great  surface  opposed  to  the  electrified  clouds,  and  which  is  very 
smau  and  of  little  consequence,  compared  with  the  capacity  of  the 
surrounding  sea.  Cases  a,  6,  e,  (/,  <,/more  particularly  show  this, 
fkidly,  That  the  points  through  which  the  explosion  is  determined, 

*  This  conducting  chain  had  been  set  up  immediately  after  fbe  first  explosion 
happened.    See  vol,  2,  p.  fi3,  of  this  Jounial, 
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are  iiiTariablj  in  the  line  or  lines  of  least  resistianc^  between  the 
points  of  action~that  is,  through  the  best  conductors.  Cases  </,/,  A, 
clearly  illustrate*  this;  and  the  same  maj  be  traced  in  all  the  others. 
-  10.  It  maj  be  also  observed  in  these,  as  in  every  other  case  of 
dama^  from  lightnine,  more  especially  on  shipboard,  that  the  great- 
est mischief  occurs  where  good  conductors  cease;  the  electric  matter 
being  then  enabled  to  produce  all  the  disastrous  effects  of  an  eipan- 
sive  force»  as  if,  whilst  in  the  conducting  body,  it  was  in  a  diffused 
and*  low  state,  and  again  condensed  ahd  brougnt  into  a  narrow  focus, 
at  the  moment  of  leaving  it.  The  damage,  therefore,  may  be  in  this 
case  considered  to  happen,  not  where  tne  best; conductors  are^  but 
where  they  are  not;  so  that  the  mariner  has  to  contend  with  a  con- 
stantly exploding  principle,  which  continues  its  devastations  in  all 
those  points  where  it  ceases  to  be  transmitted;  thus  determininii;  for 
itself  a  passage  between  the  points  of  action  through  such  line  or  lines 
as  may,  upon  the  whole,  oppose  to  it  the  least  resistance* 

11.  Such  effects  being  constantly  observed  not  only  on  ship-board, 
but  on  shore,  it  became  a  grand  question  of  scientific  consideration, 
bow  far  it  would  be  prudent  to  provide  for  the  electric  matter  an 
efficient  conducting  line,  between  the  highest  points  of  a  shin  and 
the  sea,  so  as  to  oner  the  least  resistance  to  the  progress  ot  sucb 
powerful  agency,  and  transmit  in  a  state  of  low  tension  between  the 
points  of  action;  on  the  same  principle  that  persons,  dreading  an 
inundation,  would  provide  a  channel  to  carry  off*  the  water  as  easily 
as  possible;  an  idea,  as  is  well  known,,  first  suggested  by  the  cele- 
brated Dr.  Franklin,  and  since  carried  into  practice  with  consider- 
able success;  the  conducting  line  having  the  name  of  lightning  con- 
ductor or  lightning  rod. 

[to   BB  COBTnrVBI).] 


Beport  on  the  present  staHe  of  the  New  London  Bridge.    By  Mr. 

CniiisToPHER  Davy,  Architect. 

To  the  Editor  of  the  Mechanics'  Magazine. 

I\mfiival*s  Irm^  Feb.  9T»  1832. 
DsAR  SiR<— Having  on  the  SOth  iost.  minutely  surveyed  along 
with  you  the  present'  state  of  the  new  London  bridge,  I  now  pro- 
ceed, agreeably  to  your  reijuest,  to  state  the  result  of  that  survey  for 
the  information  of  the  public. 

A  very  considerable  degree  of  subsidence  is  always  to  be  looked 
for  in  structures  of  this  magnitude;  and  wherever  such  subsidence 
possesses  one  uniform  bearing,  there  is  little,  if  any -thing,  to  be  fear- 
ed from  it.  In  laying  out  the  working  plans  of  the  new  London 
bridge,  it  was  inferred,  from  the  soundings  that  were  previously 
made,  and  from  what  had  taken  place  in  the  case  of  the  jjouthwark 
and  Waterloo  bridges,  built  over  the  same  river,  and  at  no  great 
distance  from  the  site  of  the  present,  that  the  centre  arch  and  pier 
might  settle  nine  inches,  and  each  of  the  others  eight  inches;  aiid  Sir 
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John  Rennie  states,  that  the  actual  lettlement  falls  abort  of  this  cal- 
cttlatioD,  (Report  to  the  corporatioji  of  London,  Nov.  17,  18S1.)  It 
cannot  be  said,  however,  that  the  bridge  has  jet  reached  its  actual 
bearing;  neither  is  the  real  state  of  matters  correctlj  represented,  bj 
speaking  of  the  subsidence  as  nierelj  vertical. 

From  the  survey  which  we  made,  it  appears  olearly  that  a  settle- 
ment hai  taken  place  in  three  different  directions.  The  first  ia  the 
perpendicular  settlement  of  the  bearing  piers  into  the  bed  of  the  ri- 
ver. The  second  is  a  longitudinal  settlement  of  the  soperstmctare 
from  south  to  north.  The  third  is  what  may  be  called  a  transverse 
settlement  of  the  entire  structure  from  west  to  east,  that  is,  side- 
ways, in  the  direction  of  the  stream. 

The  effect  which  these  different  subsiding  tendencies  has  had  on 
the  form  and  appearance  of  the  bridge,  will  be  found  accurately  re- 
presented in  the  accompanying  drawings. 

Bg.l.  Fig,  2. 


Fig,  S,  iig,4. 


Figs.  1  to  4,  represent  the  present  elevation  of  the  cutwaters  of 
the  different  piers,  beginning  from  the  South  wark  side.  The  dotted 
line,  C,.is  a  perfect  horizontal  line,  drawn  from  the  corner  of  the 
pJatband,  or  strinz  course,  D,  of  the  first  bearing  pier  on  the  city 
side,  through  all  the  others,  in  order  to  show  how  tne  piers  have  sunk, 
compared  one  with  another.  The  lines  A  B,  drawn  through  the  dif- 
ferent cutwaters,  show  how  much  each  pier  deviates  from  the  true 
level.  We  measured  accurately  the  height  above  the  water  (at  half 
flood^of  each  of  the  first  course  of  stones,  at  the  points  A  and  B,  aad 
found  the  following  extraordinary  variations: 

Fig.  1.  Fig.  2.  Fig.  3.  ?jg.  4. 

A  41  inches.  5i  A  8i  6 

B5i  61  B6  9 
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The  pier  and  cutwater,  fig.  1,  has  evidentiy  been  the  first  of  the 
series  to  settle  downwards;  and  this  can  only  be  accounted  for  from 
the  lesser  density  of  the  soil  on  the  Southwark  side  of  the  river..  The 
south  bank  of  the  Thames  was  originally  at  this  place  a  vast  marsh 
or  swamp,  while  on  the  city  side,  the  ground  was  firm,  and  rose  some*- 
what  abruptly  from  the  river.  In  1823^  the  whole  of  the  river  bed 
•  at  this  part  was  bored  under  the  directions  of  Mr.  Telford,  by  order 
of  the  Bridge-House  Committee;  and  the  borings  then  made,  showed 
that  the  rubbish  and  loose  soil  on  the'  Southwark  side,  reached  con- 
siderably below  the  level  to  which  the  tops  of  the  bearing  piles  of 
fig.  1  have  been  driven.  It  has  been  stated,  indeed,  by  the  engineer, 
the  assistant  engineers,  and  contractors,  Jhat  '<  every  one  of  the  piei^ 
was  founded  on  very  hard  solid  clay;''  nay,  that  a  considerable  thick- 
ness of  it  was  removed  to  get  to  the  depth  at  which  the  foundations 
were  laid:  (Report  of  Messrs.  Telford  and  Walker,  October  17^ 
1831,)  the  excavations,  too,  were  made  within  coSer  dams,  so  as 
scarcely  to  admit  of  any  mistake  about  the  nature  of  the  ground;  but 
if  the  soil  on  the  south  bank  were  not  of  inferior  djcnsity — something 
far  short  of  <*  very  hard  and  solid,''  how  is  the  greater  sinking  on  that 
side  to  be  explained  ?  I  am  not  aware* of  any  other  explanation  that 
can  possibly  be  given. 

The  piers  figs.  £  and  3,  being  those  on  which  the  centre  arch  is 
raised,  incline  towards  each  other;  and  this  would  seem  to  arise  from 
the  current  being  much  stronger,  and  of  much  greater  depth  in  the. 
centre  of  the  river  than  towards  the  sides,  and  from  a  consequent 
leaning  to  the  side  of  least  support.  Sir  John  Rennie  states,  that 
the  piers  are  protected  from  the  action  of  the  stream  by  **  three  com- 
plete rows  Of  sheeting  piles,  fifteen  inches  square,  and  driven  18 
feet  into  the  ground  (in  addition  to  the  bearing  piles,)  and  extend- 
ing round  them  for  a  distance  of  thirty  feet;''  and,  moreover,  that 
**  the  bed  of  the  river  for  the  same  distance,  is  three  to  four  feet 
above  the  platforms,  and  two  feet  eight  inches  more  above  the  heads 
of  the  bearing  piles,"  (Report  November  ir,  1831.)  But  on  the 
other  hand^  Messrs.  Telford  and  Walker  have  reported  that  from 
their '' soundings  in  the  middle  of  the  centre  arch,  the  bed  of  the 
river  at  that  place  is  now  about  two  feet  six  inches  under  the  level  of 
the  top  of  the  platforms."  (Report  October  17,  1831.)  We  are  con- 
strained, therefore,  to  conclude,  that  since  the  bearing  and  protect- 
ing piles  were  driven  in,  the  bed  of  the  centre  of  the  river,.mnst  have 
been  scooped  out  to  the  depth  of  some  six  or  seven  feet;  and  this 
would  indicate  a  violence  in  the  scouring  operation  Qf  the  stream, 
which  could  not  fail,  in  spite  of  the  protecting  piles,  to  affect  very 
materially  the  -solidity  of  the  foundations,  laid  bare  to  its  action,  it 
seems  probable  that  this  result  has  been  Tery  much  accelerated  by 
the  circumstance  of  the  greater  part  of  the  piles  which  supported  thie 
centring  of  the  middle  arch,  having  been  subsequently  withdrawn* 
and  the  soil  having  been  thus  necessarily  broken  up  and  loosened  tp 
a  great  depth.  It  is  deserving  of  remark^  that  in  the  only  other 
bridge  over  the  Thames  in  which  this  plan  of  raising  the  centrings 
was  exclusively  followed— 'namely,  that  of  Westminster-— a  similar 
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failure  took  place;  and  that,  although  the  pilea  were  not  wboUj  with- 
drawn, but  sawn  off  under  water.  The  centrings  of  Blackfriar's 
and  Waterloo  bridges  were  supported  on  the  offsets  or  footings  of  the 
piers.  In  the  case  of  the  Southwark  bridge,  the  centrings  were 
parti  J  supported  on  the  offsets  of  the  piers,  and  parti  j  on^iles  driven 
■into  the  bed  of  the  river — a  combination  of  means  called  for  by  the 
great  span  of  the  arches;  but  the  piles  were  at  such  a  distance  from 
the  piers,  that  the  subsequent  extraction  of  them  did  little  if  anj 
harm.  In  no  circumstances,  however,  can  the  withdrawing  of  piles 
from  such  places,  and  the  disturbance  of  the  soil  consequent  upon  it, 
be  considered  either  safe  or  prudent;  and  least  of  all,  where  there  is 
a  deep  and  impetuous  current,  such  as  that  through  the  centre  arch 
of  the  new  London  bridge  to  contend  with. 

The  longitudinal  settlement  or  teaning  of  the  superior  part  of  the 
structure,  from  south 'to  north,  that  is,  from  the  Southwark  to  the 
citj  side,  is  a  fact  at  seeroin^  variance  with  the  southward  inclina- 
tion of  the  foundations;  but  it  may  be  explained  in  this  waj.  The 
theory  of  equilibrium,  as  applied  to  elliptical  arches,  requires  that 
an  immense  weight  should  rest  upon  the  haunches— the  line  of  the 
extrados  at  that  part  forming  an  asymptote  with  the  springing.  In 
practice  this  condition  is  considered  to  be  fulfilled  either  by  loadinc 
the  spandrils  with  rubble,  or  by  the  more  approved  method  followed 
in  this  instance,  of  building  hance-walls  upon  a  4:0Dsiderable  portioe 
of  the  extrados.  The  necessary  efi'ect,  however,  of  theereat  sinking 
which  has  taken  place  in  the  tirst  pier  on  the  Southwark  side  (fig- 1) 
must  have  been  to  <iraw  off*  this  required  weight  from  the  haundies, 
and  to  make  it  lean  backwards  and  longitudinally,  instead  of  down- 
wards. Kor  csn  it  seeiti  surprising  that  the  backward  pressure  of 
so  vast  a  body  of  materials,  combined  with  the  tiatural  thrust  of  the 
arch,  should  communicate  its  influence,  more  or  less,  to  all  the  arches 
and  piers  throughout  the  bridge.  I  think  I  may,  with  great  safe- 
ty; venture  to  assert,  that  if  the  roadway  of  the  bridge  were  taken 
up,  and  the  extrados  of  the  first  arch  on  the  Southwark  side  examin- 
ed, the  hance  walls  would  be  found  in  a  very  fractured  state.  Exter- 
nal symptoms  of  such  a  result  are  even  already  extremely  apparent. 
Several  of  the.voussoirs  at  the  shoulders  of  the  arch — the  very  part 
which  in  the  case  we  have  supposed  would  be  first  affected---bave 
fallen  out  of  their  places,  and  given  to  the  curve  of  the  intrados  the 
tortuous  appearance  represented  in  fig.  6.  It  may  be  proper  to  ob- 
serve, that  this  distortion  is  net  readily  perceptible  when  viewing  the 
bridge  from  the  water,  and  that  it  is  only. to  be  seen  properly  from 
the  plying  stairs  on  the  Southwark  side. 

The  extent  of  what  I  have  called  the  transverse  settlement— that 
from  west  to  east — is  represented  in  fig.  5,  which  is  a  section  through 
the  centre  of  the  first  arch,  on  the  Southwark  side.  The  line,  C  C, 
marks  the  varying  height  of  the  first  course  of  stones  above  the  wa- 
ter; at  the  west  or  upper  end,  it  is  eight  and  a  half  inches,  and  at  the 
east,  or  lower  end,  only  two  inches.  The  dotted  line  A,  is  a  correct 
perpeqdicolar,  showing  by  comparison  with  B,  the  present  face  of 
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18  fallen 
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the  structure,  how  much  it  has  fallen  from  its  proper  vertical  post 
tion. 


It  appears^  that  from  the  first  the  east  side  of  the  bridge  was  con- 
sidered to  require  greater  support  than  the  others  first,  because  of  its 
greater  proximity  to  the  rapids  at  the  old  bridge:  and,  secondly,  be- 
cause the  clay  stratum  was  known  to  be  several  feet  lower  at  the 
east  than  the  west  side*  It  was  accordingly  deemed  expedient  t» 
cut  off,  and  leave  in,  two  rows  of  the  coffer  dam  pilina;,  in  front  of 
each  cutwater  on  the  east  side,  while  the  dam  piles  on  tne  west  side 
were  withdrawn.  But  this  precaution  hiis  been  apparently  of  little 
avail;  neither  was  it  of  a  nature  to  counteract  any  tendency  to  de- 
pression, arising  from  insufficiency  or  irregularity  in  the  foundations, 
or  a  want  of  equilibrium  in  the  superstructure.  As  this  transverse 
settlement  is  uniform  throughoat  the  bridge,  and  corresponds  closelj 
with  the  degree  of  dip  in  the  clay  stratum,  it  is  difficult  to  resist  the 
conclusion,  that  there  is  a  connexion  of  dependence  between  them; 
though  in  what  particular  way  the  deviation  from  the  horizontal  Una 
has  been  produced  must  ever  remain  matter  of  conjecture.    It  may 
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probaU  J  have  triien  from  the  len^  of  the  bearing  pUes  not 
beeo  gradaated  according  to  the  dip  of  the  strata. 


The  resident  engineers  and  sub-contractors,  saj  that  this  trans- 
verse settlement  of  the  bridge  has  been  caused  bj  the  first  platform 
having  been  ^Maid  with  a  small  fall  to  take  the  water  towards  the 
pumps,  which  were  filed  at  the  lower  or  east  end  of  the  first  pier, 
and  that  the  other  piers  having  been  set  out  from  the  first  one  have 
the  same  inequalitj;"  and  th^  add,  that  ^<  the  stones,  after  having 
been  dressed  at  the  Isle  of  Dogs,  came  up  in  pieces  read j  to  be  set, 
and  so  perfectly  squared,  that  the  variation  from  a  level  in  the  plat- 
form was  carried  up  to  the  top  of  the  bridge."  But  of  this  ezplana- 
nation,  Messrs.  Telford  and  Walker  very  truly  observe,  ^it  implies 
a  difficulty  of  execution,  which,  to  say  the  least,  it  is  not  easy  to  ac* 
count  for."  **  The  points  of  the  piers,  the  faces  of  the  walls,  and  the 
courses  of  the  stone  work  through  the  piers,  are,  with  little  excep- 
tion, in  straight  lines,  battering  or  overhanging,  or  sloping  at  the 
places  where  the  irregularities  are,  but  all  nearly  corresponding;  that 
1S|  if  the  courses  of  stone  in  the  piers  are  out  of'^level,  the  ends  of  the 
piers  and  spandril  walls  to  the  top  of  the  arch  are  nearly  propor- 
tionally out  of  perpendicular,  but  still  sufficiently  straight,  and  it  is 
not  easy  to  suppose  them  to  have  been  built  so.  We  do  not  think 
the  statement  of  the  stones  being  so  square,  as  that  the  work,  when 
once  begun  on  an  inclination,  naturally  inclined  to  slope  and  batter 
to  the  end,  without  the  superintendents  or  workmen  being  aware  of 
it,  sufficient  to  account  for  the  irregularities  to  the  present  extent'* 
(Report  Oct.  17«  1831.) 

Fortunately,  the  abutments  at  both  ends  of  the  bridge  have  nnder- 
ffone  little  or  no  variation;  and  should  they  remain  firm,  and  the  dif- 
ferent  settlements  not  extend  much  farther,  no  fears  need  be  enter- 
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iained  for  the  permanent  stability  of  the  structure.  They  will  have 
marred  its  beauty,  but  that  will  be  all.  Were  the  city  abutment, 
however,  ever  to  fail,  the  fabric  has  such  a  general  leaning  towards 
that  side,  that  it  would  infallibly  tumble  into  the  river. 

The  parapet  of  the  bridge  was  not  set  till  a  considerable  time  after 
the  centres  were  struck,  and  tiU  after  the  settlements  before  describ- 
ed must  have  made  considerable  progress.  But  it  exhibits,  notwith- 
standing,  very  evident  traces  of  their  disturbing  influence^  a  circum- 
stance from  which  it  may  be  inferred  that  the  movement  has  by  no 
means  yet  reached  its  termination.  The  stones  appeared  to  us,  4q 
a  great  many  instances,  parted  to  a  deffree,  which  no  imperfection 
of  workmanship,  or  any  shrinking  of  the  mortar  from  the  winter's 
frost,  could  possibly  account  for. 

It  is  deserving  of  observation,  that  all  the  imperfections  which 
have  been  noticed  are  imperfections  of  execution  merely,  and  do  not 
in  the  least  detract  from  the  superiority  of  the  elliptical  principle  of 
construction.  Had  it  been  the  principle  that  was  in  fault,  it  would 
have  been  at  or  near  the  key-stone,  that  we  should  have  found  fail- 
ures taking  place;  but  though  we  carefully  examined  the  voussoirs  and 
line  of  intrados  of  all  the  arches,  we  found  the  upper  part  or  crown 
invariably  firm  and  sound. 

CHRIBTOPHSa  DaVT. 


f  Comparative  advantages  of  heating  by  Hot  Water ^  Hot  JHr^  and 

Steam. 
From  minutes  of  recent  conversations  at  the  Institution  of  Civil  Engineers. 

Mr.  Turrel  said,  that  where  steam  was  employed,  it  was  requisite 
that  a  strong  heat  should  be  kept  up  under  the  boiler,  in  order  to 
have  a  continued  flow  through  the  pipes,  for  as  soon  as  the  fire  fell 
low,  the  steam  was  condensed,  and  they,  becoming  empty,  were  no 
longer  serviceable  for  heating.  With  water,  on  the  contrary,  so  long 
as  there  remained  the*smallest  heat  in  the  boiler,  that  temperature 
would  be  equally  distributed  over  the  whole  house;*  the  water  still 
continuing  to  circulate,  until  it  cooled  down  to  the  temperature  of 
the  atmosphere.  i 

Mr.  Simpson  said,  that  the  method  of  heating  rooms  by  warm  wa- 
ter, possessed  a  decided  superiority  over  any  other,  from  the  compa- 
rative security  it  afforded  against  accidents  by  fire;  he  had  known 
instances  of  hot  water  pipes  beine  introduced  into  bankers'  houses, 
(where  they  are  extremely  fearfulof  fire,)  after  they  had  objected  to 
the  use  of  flues,  or  pipes  copveying  heated  air,  or  steam. 

Mr.  Cottam  said,  that  ho  experiments  had  been  tried  hitherto,  by 
which  could  be  ascertained  the  quantity  of  fuel  necessary  to  produce 
a  ^iven  temperature  on  the  pipe,  or  in  the  atmosphere  of  a  room 
which  was  heated  by  its  means.  He  thoueht  it  very  desirable  that  a 
statement  of  the  relative  consumption  of  fuel  should  be  obtained,  as, 
in  some  observations  on  the  (lerformance  of  a  hot  water  apparatus 
attached  to  a  pinery,  that  consideration  was  overlooked.     He  could 
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state  one  instance  of  a  house  that  he  had  fitted  up  with  a  set  of  hot 
water  pipes,  bj  wfiich  a  saving  of  one-third  was  effected  in  the  con- 
sumption of  fuel;  here,  however,  the  flue,  which  was  in  use  previ- 
ously, had  been  of  faulty  construction;  this,  therefore,  ought  not  to 
be  considered  as  decisive.  He  stated,  that  no  beneficial  efect  was 
produced  bj  leading  the  flue  from  the  fire,  along  the  brick  wait; 
there  was  no  apparent  increase  of  temperature  in  the  house. 

Mr.  Sibley  aescribed  a  hot  water  apparatus  he  had  fitted  op, which 
warms  several  rooms,  boils  a  cistern,  and  heats  a  bath  on  the  top  of 
his  house;  this  is  managed  by  a  boiler  being  placed  behind  the  kitch- 
en fire,  and  which,  in  fact,  forms  the  back  ot  the  kitchen  range;  from 
this  a  common  two  inch  gas  pipe  is  conducted  round  the  rooms  to 
fhe  top  of  the  house,  a  height  of  fifty  feet,  and  returned  to  the  boiler. 
He  stated,  that  although  considerable  heat  must  be  withdrawn  froui 
the  fire  by  this  apparatus,  and  the  consumption  of  fuel  probably  in- 
creased, yet  no  inconvenience  was  felt  from  its  operation. 

Mr.  Turreli  observed,  that  he  had  been  in  the  practice  for  many 
years  of  heating  his  office  with  a  hot  air  stove;  it  was  found  to  create 
an  unpleasant  smell,  and  the  atmosphere  of  the  room  eventually 
proved  extremely  hurtful  to  the  lungs.  He  adopted  a  plan  of  evapo- 
rating a  portion  of  water  during  the  whole  of  the  time  the  stove  was 
in  operation,  thereby  keeping  up  a  proper  degree  of  moisture  in  the 
atmospheric.air;  this  removed  every  injurious  effect  which  was  before 
observable. 

Mr.  Field  said  his  offices  were  heated  by  means  of  steam  pipes, 
and  that  it  created  a  roost  unpleasant  smell,  accompanied  by  a  feel- 
ing of  oppression  on  the  lungs.  He  thought  the  hot  water  pipes  pre- 
ferable, on  account  of  the  greater  uniformity  of  temperature  which 
was  afforded,  and  always  ofa  very  moderate  degree:  that  from  steam 

ITipes,  on  the  contrary,  Was  always  high,  and  more  difficult  to  regu- 
ate. 

Mr.  Clege  had  been  employed  to  correct  the  unpleasant  smell, 
created  by  the  air  in  coming  in  contact  whh  the  red  hot  surfaces  of 
iron  stoves.  He  adopted  a  method  of  covering  the  stove  with  a  kind 
of  slaved  tiles,  which  was  found  to  be  very  elective. 

Mr.  Hawkins  had  known  an  instance  of  a  cotton  mill,  in  which  it 
was  found  impracticable  to  spin  any  fine  description  of  thread,  on 
account  of  the  state  of  the  atmosphere,  produced  by  the  artificial 
heat,  A  scientific  man  gave  as  his  opinion,  that  a  deficiency  of  mois* 
lure  affected  the  electrical  condition  of  the  atmosphere,  and  was  the 
cause  of  the  difficulty  of  working  the  cotton  into  fine  thread.  Mr. 
Hawkins  was  of  opinion  that  the  oppressive  feeling  spoken  of,  was 
more  to  be  attributed  to  the  circumstance,  of  a -supply  of  moisture 
being  necessary  for  conducting  the  electricity  from  the  human  body 
than  to  the  fact  of  the  air  being  burnt' or  decomposed. 

[JJthenmum. 

5  Method  of  Transferring  Prints  from  Paper  to  Wood. 

8»,— A  method  of  transferring  lithographic  prints  from  paper  to 
wood,  was  discoTered  sometime  back  in  France;  the  process  nas  been 
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imported  into  this  country,  and  is  at  present  eitensivelj  employed 
for  the' purpose  of  ornamenting  white  wood  articles  of  various  Kinds, 
and  forms  a  favourite  amusement  of  the  fair  sex. 

It  having  occurred  to  me  that  a  brief  description  of  the  process 
mieht  be  acceptable  to  some  of  your  readers,  I  beg  leave  to  place  the 
following  at  your  disposal. 

In  the  first  place,  the  article  on  which  the  print  is  to  be  transfer- 
red, should  receive  a  coat  of  spa — or,  of  the  transfer  varnish,  allow- 
inga  sufficient  time  for  it  to  become  dry:  this  greatly  facilitates  and 
improves  the  transfer,  and  also  preserves  the  wood  from  soil  or  stains 
durinff  the  process.  Having  cut  away  as  much  as  possible  of  the 
superfluous  paper  from  about  the  print,  place  it  in  a  vessel  of  clean 
water  until  it  is  completely  saturated,  wnich  will  be  in  about  five  or 
ten  minutes;  then  place  it  between  blotting  paper  to  remove  the  su- 
perabundant water  from  its  surface.  This  done,  with  a  flat  camel's 
hair  brush  spread  the  transfer  varnish*  equably  over  the  surface  of  the 
print,  and  apply  it  immediately  to  the  wood;  4ay  a  sheet  of  writing 
paper  upon  it,  and  rub  it  all  over  with  the  hand,  using  pressure,  that 
the  necessary  adhesion  may  take  place. 

With  the  fingers,  dipped  from  time  to  time  inwater,  peel  off  the 
paper  by  continued  rubbins,  proceeding  with  mere  caution  as  the 
print  begins  to  appear.  Tne  rubbing  and  washing  should  be  con- 
tinued until  the  whole  of  the  paper  is  removed;  when  dry,  a  coat  of 
spa  varnish  will  bring  up  the  print. 

If  the  article  is  to  be  polished,  continue  to  apply  the  varnish  until 
a  sufficient  body  is  obtained  for  that  purpose,  taking  care  that  each 
coat  is  drv  previous  to  the  application  of  the  next.  When  the  whole 
is  perfectly  dry  and  hard,  take  pumice  stone  in  an  impalpable  pow« 
der,  and  with  a  niece  of  serge  moistened  with  water,  polish  until  a 
smooth  even  surface  is  obtained.  Then  take  the  fijnest  tripoli,  and 
with  a  piece  of  fine  cloth,  and  some  olive  oil,  continue  the  process 
untit  a  high  degree  of  polish  is  obtained,  when  the  oil  must  be  wiped 
off  with  a  soft  linen  cloth,  and  the  surface  cleaned  off  with  starch 
powder,  or  with  Spanish  white. 

It  is  but  seldom,  however,  that  persons  polish  their  articles  them- 
selves, more  patience  and  practical  dexterity  being  requisite  for  the 
success  of  this  process,  than  falls  to  the  lot  of  every  one;  varnishing, 
is,  therefore,  a  distinct  occupation,  performed  by  persons  who  make 
it  their  sole  business,  and  who,  therefore,  attain  great  skill  in  the 
process. 

In  the  above  way  all  kinds  of  plain  or  coloured  prints  may  be 
transferred  to  wood;  but  when  coloured  prints  are  used,  it  is  neces- 
sary to  employ  an  acid  solution  instead  of  water,  to  destroy  the  size 
which  exists  in  all  papers  of  coloured  prints.  For  this  purpose  mix 
two-thirds  of  vinegar  with  one-third  of  water,  and  with  it  moisten 
the  back  only  of  the  print,  proceeding  with  the  transfer  as  before  di- 
rected. 

*  Prepared  by  George  Gardoni,  and  J.  W.  MTOliamfl,  Philadelphia;  and  pro- 
bably by  other  persons  in  moat  of  our  cttiea. 
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The  transfer  process  bears  a  considerable  resemblance  to  litkocrm- 
phic  printing,  and  it  it  roost  likely  that  the  idea  was  suggested  bj 
it.  The  rationalt  of  the  process  is  as  follows:  the  paper  being  satu- 
rated with  moisture,  does  not  unite  with  the  transfer  varnish,  but  the 
ink  being  of  a  greasy  texture  is  impervious  to  the  water,  and  is  there- 
fore taken  hold  of  by  the  varnish,  and  securely  fastened  to  the  wood; 
the  paper  not  being  so  held  is  washed  away  with  comparative  ease, 
leaving  the  ink  imprinted  upon  the  wood. 


London^  JSpril  3, 183^ 


W.  BADDmUtT« 


New  Lamp. 

In  the  coarse  of  the  first  meeting,  at  York,  of  the  British  Associa- 
tion for  the  Advancement  of  Science,  the  Rev.  Wm.  Vernon  Har- 
court,  on  the  1st  of  October  last,  showed  a  lamp  constructed  upon  a 
new  principle,  and  explained  the  principle  and  construction  of  it:  he 
gave  It  the  name  of  an  ot7  ga9  lamp;  not  because  it  was  lighted  by 
gas  formed  af  a  temperature  below  that  of  flame,  (for  this  was  com- 
mon to  all  lamps,)  but  because,  as  in  the  gas  lishts  of  the  streets,  the 
gas  issued  from  a  reservoir,  and  owed  the  perfection  of  its  combus- 
tion not  to  an  ascending;  current  of  hot  air,  but  to  the  force  with 
which  It  was  propelled  from  the  reservoir  and  carried  the  air  along 
with  it.  It  aiffered  from  the  common  gas  lights  in  these  circum- 
stances:— that  the  reservoir  formed  part  of  the  burner;  that  the  gas 
was  formed  as  it  was  consumed;  and  that  it  was  propelled  not  by  a 
vi»  a  tergo^  and  in  a  state  of  condensation,  but  by  the  expansive  force 
of  its  own  heat.  In  consequence  of  this  circumstance,  the  current 
of  the  gaseous  jet  was  more  rapid  in  proportion  to  the  quantity  of 
matter  contained  in  it  than  in  the  common  gas  lights,  whilst  it  was 
also  at  a  much  higher  temperature,  so  that  it  could  issue  with  a  great- 
er velocity  without  being  liable  to  blow  itself  out.  The  practicafdiffi- 

•       "-  "  •       -      .       -  •  •  dy  supply 

been  in  a 
ct,and 
liad  been  charged  by  some  accident  that  evening  with  a  vegetable 
oil,  from  which  a  clear  light  could  not  be  obtained.* 

[FirH  Rep.  of  Britiah  A990.  for  Advant.  €f  Sdenot. 


er  velocity  witnout  oeing  iiaoie  10  oiow  iiseir  out.  1  ne  pracucai 
cutty  of  the  construction  consisted  in  the  obtaining  a  steady  so 
of  oil,  especially  with  the  cheap  oils.  This  difficulty  had  been 
ffreat  measure  surmounted, but  the  instrument  was  still  imperfect 


*  At  p.  188  of  vol.  IX.  there  is  a  description  of  an  oil  gas  lamp,  invented 
«nd  patented  by  Solomon  Andrews,  M.  D,  of  Perth  Amboy,  on  the  15th  of 
April,  1831.  80  far  as  the  above  article  describes  the  *<  New  Lamp,*'  it  sp- 
peara  to  correspond  precisely  with  that  of  Dr.  Andrews.  l*his  lamp  has  been 
turther  improved  by  the  inventor,  who  obtained  an  additional  patent  tbervfbr 
on  the  10th  of  May  lasti  The  editor  has  one  of  them  in  his  possession  vhich 
affords  a  brilliant  and  clear  light,  and  upon  which  be  is  experimenting  with  a 
view  to  the  teating  of  ita  comparative  value,  which  be  intenda  to  pubfiih  at  an 
early  day. 
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Bom  DuBtfor  CuUivation  of  Orabu 

The  exportation  of  bones  from  German j  to  England,  constitntesa 
lingular  epoch  in  the  annafe  of  commerce.  Mjriada  of  tons  have  been 
already  exported  without  glutting  the  market,  or  causing  a  cessatioa 
of  the  demand.     In  the  vicinity  of  the  North  Sea  mills  have  been 
erected,  to  pulverise  them.  This  bone  powder,  or  bone  dost,  was  long 
nf^  exclusivieiy  applied  to  the  purposes  of  hot  houses  by  German  hor- 
ticalturalists;  but  the  English,  emboldened  bv  their  riches,  have  ex« 
tended  its  use  to  general  objects  of  agriculture,  and  fertilise,  by 
these  expensive  means,  their  cold,  humid,  and  poorest  land;  and 
have  thus  brought  the  uplands  of  Nottinghamshire,  the  western  parts 
of  Holderness,  &c.  into  the  highest  state  of  cultivation,  both  in  ppint 
of  extent  and  intenseness  of  fertility.     There  is,  consequently,  a 
proverb,  '^  that  one  ton  of  German  bone  dust  saves  the  imjiortatioa 
of  ten  tons  of  German  corn."  As  Malta  formerly  covered  her  naked 
rocks  with  foreign  soil,  so  does  England  now  fertilize  her  clay  and 
s^ndy  heaths  with  German  bones.  Near  the  sea  coast  even  the  church 
yards  are  robbed  of  their  venerable  relics,  which  is  only  ironically 
excused  by  rendering  the  German  bone  trade  popular.     An  ai^ricol- 
turalist,  being  rendered  attentive  by  this  vast  exportation,  instituted 
privately  some  comparative  experiments,  the  results  of  which  prove 
that  bone  dust  acts  in  the  cultivation  of  grain,  as  compared  to  the 
best  stable  manure— •!.  In  respect  to  the  quality  of  corn  as  seven  to 
five.    2..  In  respect  to  quantity  as  five  to  four.     3.  In  respect  to 
durability  of  the  energy  of  soils  as  three  to  two.     It  produces  seve- 
ral collateral  advantages*— 1.  It  destroys  weeds.    2.  It  diminishes 
the  necessity  of  suffering  the  land  to  laj^  fallow.     3.  This  concen- 
trated  manure,  or  substitute  for  manure,  is  more  easy  of  conveyancci 
less  laborious  to  spread,  and  can  with  facility  be  applied  to  the  steep- 
est vineyards  or  other  inaccessible  lands  either  in  mountainous  coun- 
tries or  in  wet  meadow  land.    4..  It  renders  agriculture  practicable 
without  cattle  breeding,  grazing,  &c.  [Bqi.  Fat.  Inv. 


%  Analysis  of  MaUltchorU 

An  alloy  which  resembles,  pretty  well,  silver  and  polished  platina, 
has  been  manufactured  for  some  years  at  Paris;  it  evidently  resem- 
bles the  German  silver,  now  extensively  employed  in  England.  M. 
Dumas,  (Jour,  de  Pharm.  Feb.  1832,)  gives  the  annexed  analysis, 
which  will  show  that  it  differs  not  very  materially  from  that  of  the 
German  silver,  given  some  time  since  in  the  Mechanics'  Mag^ine. 

MMUchorL  Oermm  Silver. 

Copper,        ....        66.        Copper,  •  53.9 

Zinc,        .        .        .        .        .     13.6      Zinc,         •  .29.13 

Nickel,         .        .        .        .        19.3      Nickel,  .  17.48 

Iron  and  sulphnret  of  arsenic  trace  ■ 

Loss,  ....  1.1  100.00 

100.0 
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210  Meteorological  Observations. 

Papers  on  white  Cojpper^  which  is  an  alioy  similar  to  the  ahoret 
will  be  found  in  the  Philosophical  Magazine,  vol.  63,  p*  119,  and  vol. 
64,  p.  73.  IPhUo.  Mag.  Jlprit,  1838. 


^Expansion  of  Iran  Pipes  hy  Heat, 
Wnm  minates  of  feoent  conTenatioiift  at  the  Inititutioii  of  Gtril  1 
Instances  of  expansion  in  iron  pipes  of  various  lengths,  caased  bj 
an  elevation  of  teroperatare  were  adduced.  A  set  of  pipes  at  Man- 
chester, two  hundred  yards  lone,  was  observed  to  expand  to  the  ex- 
tent of  seven  inches.  A  pipe  of  one  hundred  and  eighty  feet  long  ex- 
panded one  inch  and  three  quarters,  from  change  of  temperature. 

[jilAenctam. 
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Alarm  to  be  applied  to  the  interior  Flues  of  Steam  Boilers*  By  A.  D. 
Baohe,  Profeseor  of  Natural  Philosophy  and  Chemistry  in  the-  Uni' 
versity  of  Pennsylvania* 

Both  experieDce  and  theory  point  out  sources  of  danger  to  whiclk 
boilers  with  interior  flues  are  particularly  Hable.  As  economy  will  pn^ 
bably  lead  to  the  continuation  of  the  !use  of  these  interior  flues,  in 
boilers  of  certain  sizes,  means  of  safety  should  have  reference  to  this 
particular  kind  of  boiler,  now  in  such  general  use,  as  well  as  to  those 
of  a  different  construction. 

The  obiects  of  interior  flues,  are  well  understood.  They  ser?e» 
more  or  less  perfectly,  to  place  the  heated  gases  from  the  furnace 
in  close  proximity  to  the  water  of  the  boiler,  and  to  retain  them  thus 
until  they  can  no  longer  be  used  advantageously  to  impart  heat  The 
form,  number,  and  position  of  these  flues  are  varied  to  suit  the  size  of 
the  boiler,  or  the  peculiar  views  of  the  constructor. 

As  an  example  of  this  kind  of  boiler,  one  may  be  taken  in  which 
the  draught,  atter  passing  under  the  boiler  from  the  fire  end  to  the 
back,  returns  through  a  floe,  within,  to  the  front,  where  it  leaves  the 
boiler.  This  is  a  favourable  case  for  safety  in  this  mode  of  construe* 
tion,  for  the  flue  is  not  so  liable  to  be  unduly  heated  as  when  it  serves, 
throughout  its  length,  as  a  passage  to  flame.  The  construction  itselff 
however  modihed,  exposes  peculiarly  to  the  danger  consequent  upon 
a  depression  of  the  water  within  the  boiler  below  its  proper  level.  The 
flues,  particularly  in  the  small  high  pressure  boilers  in  which  they  are 
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•o  commonlj  used,  cannot  be  placed  much  below  the  habitual  level  of 
the  water,  and  though  they  present  convex  surfaces  o(  small  diame- 
ters, a  small  depression  in  the  level  of  the  water,  after  the  top  line 
of  the  flue  has  been  uncovered,  exposes  a  considerable  surface.*  In 
such  a  case,  the  parts  of  the  exposed  surface  not  adjacent  to  the  wa- 
ter line,  being  in  contact  only  with  steam,  which  conveys  beat  from 
them  but  slowly,  become  unduly  heated,  and,  on  a  considerable 
iBcreaae  of  temperature,  lose  their  tenacity.  If  water  now  obtain 
access  to  the  heated  metal,  from  any  of  the  causes  so  often  stated, 
the  pressure  of  the  steam  suddenly  generated  must,  if  the  boiler  be, 
from  construction  or  relative  temperature,  stronger  than  the  floe, 
cause  a  collapse  of  the  latter. 

When  several  boilers  are  placed  side  by  side,  and  communicate 
freely  with  each  other,  which  is  the  case  in  many  of  the  boats  on  oar 
western  waters,  the  careening  of  the  boat,t  if  sufficiently  long  con- 
tinued, as  at  a  landing,  &c.  will,  by  partially  emptying  the  boilers 
on  the  higher  side,  produce  the  circumstances  to  which  we  have  al- 
luded. The  coincidence  of  such  observations  with  the  fact  of  the 
occurrence  of  so  many  explosions  just  afjter  leaving  landing  places, 
is  too  striking  to  pass  for  accidental. 

A  large  boiler,  with  flues  not  in  the  centre,  would  be  similarly 
situated  with  those  just  described,  under  like  circumstances. 

In  vol.  vii.  p.  217,  of  this  journal,  I  proposed  a  method  by  which 
the  fusible  metal  plate  might  be  appliea  to  steam-boat  boilers  with- 
out risking  the  safety  of  the  boat,  when,  under  peculiar  circnm- 
itanees,  the  plate  should  give  way4  A  plate  attached  to  the  boiler 
would  serve  only  indirectly,  if  at  all,  as  a  means  of  safety  to  the  in- 
terior flues  of  the  kind  of  boiler  which  we  are  now  engijged  in  dis* 
cussing.  A  more  direct  application  is  wanted  to  meet  Sie  peculiari- 
ties of  the  construction.  Besides,  the  objects  to  be  accomplished  in 
relation  to  the  boiler  and  to  the  flue  are  different  A  fusible  plate 
applied  to  a  boiler  is  intended  to  act  in  two  different  states  ot  the 
steam  within.    The  first  is  when  the  steam  is  saturated,  and  has, 

*  A  depression  of  one  inch  below  the  top  of  a  flue  nine  inches  in  diameter, 
and  placed  horizontallyt  would  expose,  for  every  inch  in  length  of  the  flue, 
about  6.1  square  inches  of  surface.  A  flue  twelve  inches  in  diameter,  under 
the  same  circumstances,  would  expose  rather  more  than  seven  square  incfaei» 
for  every  inch  in  length. 

For  %  depression  of  only  one-fourth  of  an  inch,  the  first  flue  would  esq^te* 
for  each  inch  in  length,  about  three  square  inches,  and  the  second  between  3.4 
and  3.5  square  inches. 

\  See  Williams  on  "  obviating  or  lessening  the  accidents  incident  to  Steam 
Kavigation.''  Journal  of  Frankfin  Institute,  vol.  riii.  Also  Cadwallader  Evans' 
eommiintcation  to  Committee  on  Explosions,  Journal  of  Franklin  Institute,  p. 
89,  voK  is.  It  is  due  to  Mr.  James  J.  Rush,  of  Philadelphia,  that  the  fact  should 
be  known,  that  he  presented  to  the  Committee  on  Explosions,  at  one  of  their  ear- 
Eest  meetings,  a  drawing  exhibiting  this  defect,  for  which  he  proposeda  remedy. 

i  Since  the  publication  alluded  to,  the  Society  for  the  Encouragement  of  Na- 
tSona!  Industiy,  in  France,  has  awarded  a  silver  medal  to  Edward  Hall,  of 
Paris,  for  an  application  of  the  fusible  plate  which  fulfils  one  more  eonditioii 
than  the  method  which  I  proposed,  and  is  thns  niperior  to  it.  I  thall  takeec- 
eaaion  to  communicate  a  description  of  this  invention. 
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therefore,  an  elastic  force  correapondiog  to  its  teinperatere:  the  sc* 
cond,  when  from  a  deficient  Bupplj  of  water,  the  boiler  becomes  on* 
duly  heated,  and  commonicating  ita  heat  to  the  ateam  within,  the 
latter  is  surcharged.  Iq  the  first  case,  the  plate  acts  as  a  check  upea 
the  common  safety  yalve  and  allows  the  escape  of  steam  when  the 
▼alve  has  not  done  its  doty.  In  the  second  case,  the  steam  should 
be  suffered  to  escape  only  to  furnish  an  alarm,  since  its  continued 
iow  would  tend  to  increase  the  evil;  of  the  existence  of  which  it  had 
f;iven  notice.  Means  should,  therefore,  be  prpvided  for  at  once  check** 
ina  the  escape  of  steam  in  this  latter  case. 

Fusible  meta(  applied  to  a  flue  is  to  act  as  a  warning  thermome* 
ter,  to  inform  the  engineer  when,  by  any  accident,  the  temperature 
of  the  flue  is  raised  above  the  proper  point  This  taking  place  when 
the  supply  of  water  is  already  defective,  any  escape  of  steam  is  ob* 
jectionabfe,  since  it  still  further  diminishes  that  supply:  it  is  more 
objectionable  than  in  the  case  of  the  boiler,  as  the  relative  situations 
of  the  surface  of  the  flue  and  boiler  to  the  water,  cause  a  more  consi- 
derable extent  of  surface  of  the  former  than  of  the  latter,  to  be  laid 
bare  by  a  given  depression  of  the  level  of  the  water  below  the  top  of 
the  flue. 

Different  methods  have  been  suggested  of  applying  fusible  metal  to 
the  flues  of  boilers.  It  has  been  proposed  to  apply  a  fusible  plate 
directly  to  the  flue:  to  such  a  plan  the  strongest  objection  is  that  the 
contents  of  the  boiler  would  be  discharged,  with  more  or  less  vio- 
lence, through  the  opening  made  by  the  fusion  of  the  plate,  even  if 
the  water  were  below  the  level  of  that  opening.  If  this  should  fail, 
in  the  case  of  a  high  pressure  boiler,  to  produce  the  destruction  oif 
human  life,  it  would,  in  all  cases,  expose  to  the  delay  necessary  to  a 
complete  cooling  of  the  boiler,  and  to  the  replacing  of  the  plate;  it 
might  occur  at  a  time  when  the  desertion  of  the  prime  mover  would 
be  as  dangerous  as  an  explosion. 

Arrangements  which  require  the  access  to  the  boiler  to  be  cut  off 
by  stuffing  are,  in  general,  bad,  when  the  parts  passing  through  the 
stuffing  box  are  to  serve  as  an  alarm,  and  are  to  be  moved  only  at 
distant  intervals,  exposing  them  to  adhesion  from  change  in  the  pack- 
ing, or  from  oxidation.  The  proposal  of  an  anonymous  author  t» 
apply  to  the  floe  a  mass  of  fusible  metal,  in  which  the  lower  end  of 
a  rod  should  be  fixed,  the  upper  end  passing  through  a  stuffing  box 
on  the  boiler,  is  liable  to  this  objection.  Besides  this,  however, 
there  are  others,  foremost  among  which  stands  the  effect  of  gal- 
vanic action,  which,  according  to  the  metals  used,  would  oxidise  the 
floe  itself,  the  rod,  the  fastenings  of  the  fusible  metal,  or  one  or 
more  of  the  components*  of  the  alloy. 

The  tubes  terminated  by  fusible  metal,  proposed  by  Mr.  Ewbank^ 

*  The  order  in  which  iron  and  copper,  the  materials  of  bcnlen,  rank  with 
lead»  tin,  uid  bismuth,  the  componenti  of  fusible  aUoyi,  in  the  electrical  serial, 
is  as  follows:  copper,  bismuth,  tin,  lead,  iron,  the  last  named  being  electro- 
positive with  regard  to  those  which  precede  it.  (Berzelius,  traits  de  Chimie, 
tome  iv.  p.  571. 

t  Journal  of  Franklin  Institute,  vol.  z.p.  1. 
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are,  in  my  opinion,  superior  to  either  of  the  methods  jast  examined: 
bj  extending  them  to  the  vicinitj  of  the  floe  thej  might  be  ao  prepar- 
ed as  to  melt  when  it  should  become  unduly  heated:  the  tubes  beine 
amallf  the  escape  of  steam  would  not  be  important.  The  tubes  would 
be  exposed  to  tne  effects  of  galvanic  action,  and  when  the  ends  were 
once  tnsed,  could  not,  conveniently,  be  renewed  while  the  boiler  was 
in  action. 

The  following  apparatus  combines  the  requisites  of  giving  warning 
when  the  temperature  of  the  flue  reaches  a  determinate  limit;  of  not 
producing,  neceMarily,  the  escape  of  steam;  of  being  free  in  its  action; 
and  of  beins;  renewed  with  great  ease,  after  having  given  warning. 

A  tube  of  iron  or  copper,  closed  at  the  lower  end,  passes  through 
the  top  of  the  boiler,  its  closed  end  reaching  the  flue,  to  which  it  is 
attached.  The  material  of  the  tube  will  depend  upon  that  of  the 
boiler.  This  tube,  it  will  be  observed,  affords  a  ready  access  to  the 
floe,  to  ascertain  its  temperature,  without  any  restraint  from  pack- 
ing. Such  tubes  were  used  by  Dulong  and  Arago  in  their  experiments 
on  the  elasticity  of  steam  at  different  temperatures,  (and,  also,  by  the 
conroittee  of  the  Franklin  Institute  on  Explosions,)  to  ascertain  the 
temperature  of  the  steam  and  of  the  water  within  their  boiler.  For 
this  purpose,  they  were  partly  filled  with  mercury,  into^ which  a  com- 
mon thermometer  was  plunged,  and  thus  conveniently  placed  or  re- 
moved while  its  bulb  was  not  exposed  to  the  pressure  of  the  steam. 

A  mass  of  fusible  metal  placea  at  the  bottom  of  the  tube,  describ- 
ed in  the  beginning  of  the  last  paragraph,  will  become  fluid  very 
nearly  as  soon  as  the  flue  takes  the  temperature  of  fusion  of  the  al- 
loy. I  would,  in  passing,  note  a  point  in  relation  to  fusible  alloys 
which  is  of  great  consequence  in  these  kind  of  applications,  and  which, 
from  some  experiments,  I  have  reason  to  believe  may  be  attained; 
namely,  that  the  proportions  of  the  component  metals  should  be  so 
adjusted  that  the  alloy  will  change  its  state,  from  a  solid  to  a  liquid, 
without  suing  through  a  series  of  slow  gradations. 

The  alloy  contained  in  the  tube  might  have  its  fusing  point  at  thir- 
ty degrees  Fah.  above  the  working  temperature  of  the  steam.  This, 
for  a  low  pressure  engine,  working  at  two  atmospheres,  would  allow 
a  range  of  more  than  one  atmosphere  above  the  working  pressure, 
before  it  fused;  putting  out  of  the  question  the  fusion  of  the  metal 
by  ordinary  variations  in  the  temperature  of  the  water  surrounding 
the  flue.  In  a  high  pressure  engine  working  at  eleven  atmospheres 
interior  pressure,  the  fusing  point  of  the  alloy  being  placed  at  thirty 
degrees  above  the  working  temperature  would  not  exceed  S97  de- 
grees Fah.  Larger  limits  might  be  taken  without  incurring  danger, 
should  practice  show  that  these  are  inconveniently  small.  The  ob- 
ject not  being  to  give  notice  when  the  steam  is  saturated  and  highly 
elastic,  and  the  water,  therefore,  the  same  temperature  as  the  steam, 
the  fusing  points  of  the  alloys  should  be  considerably  above  those  of 
the  plates  attached  to  the  boiler,  and  above  the  temperature  corre- 
spondins  to  the  pressure  for  which  the  safety  valve  is  loaded.  The 
case  to  be  met  by  the  apparatus  is  that  in  which  the  flue  itself  be- 
\  unduly  heated. 
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To  show  when  the  metal  at  the  bottom  of  the  tobe  becomes  flaid, 
a  atem  is  attached  with  a  cord  and  weighty  or,  as  shown  in  the  annex- 
ed cut,*  with  a  lever  and  weight.  The  weight  and  longer  arm  of  the 
lever,  in  descending,  may  be  made  to  ring  a  bell,  or,  by  appropriate 
attachments,  to  turn  a  cock,  permitting  just  enough  steam  to  issue 
to  give  the  alarm,  and  then  to  be  closed  at  once.  A  projection  on 
the  lower  end  of  the  rod  prevents  it  from  being  drawn  from  the  me- 
tal until  this  latter  is  fused,  and  by  widening  the  lower  part  of  the 
tube,  making  it  slightly  tapering,  the  metal  is  kept  from  being  drawn 
out  bv  the  rod. 

When  the  alloy  has  fused,  indicating  an  undue  heating  of  the  flue 
and  its  cause  a  defective  supply  of  water,  it  is  only  necessary  at  the 
time  of  giving  the  required  supply  to  remove  the  weight  and  return 
the  rod  to  its  position  in  the  hisible  metal,  which,  as  it  congeals,  will 
enclose  it:  by  replacing  the  weight  the  apparatus  is  again  prepared 
to  do  its  duty.  The  solidifying  of  the  metal  will  show  when  the  tem- 
perature of  the  flue  has  been  duly  reduced.  Should  this  be  ascer- 
tained by  sounding  with  the  rod  itself,  it  might  be  drawn  out  just 
when  the  metal  was  in  the  act  of  congealing,  and  thus  its  return  to 
its  place  be  prevented.  This  would  destroy  an  important  quality  of 
the  apparatus,  and  to  avoid  such  a  chance  a  wire  should  be  ^irovided 
with  which  to  sound,  for  the  purpose  of  ascertaining  the  state  of  the 
alloy.  In  the  event  of  such  a  mischance,  or  of  any  circumstance 
which  should  solidify  the  metal  before  the  rod  could  be  returned,  it 
is  not  difficult  to  see  how  the  small  quantity  of  alloy  might  be  ren- 
dered entirely  fluid:  such  a  case,  although  it  should  be  provided  for 
when  accident  may  produce  it,  should  be  avoided  by  the  attention 
,  which  would. almost  insure  its  non-occurrence.  I  have  spoken  of 
the  melting  of  the  alloy  as  indicating  a  deficiency  of  water  in  the 
boiler,  since  this  would  generally  be  the  cause  producing  its  fusion. 
Another  cause  should  not  be  passed  without  mention,  as  it  ma^  lead 
to  a  peculiar  location  of  the  tube,  namely,  the  effect  of  the  sediment 
sometimes  allowed  to  deposit  upon  the  flues.  This  sediment  inter- 
poses a  stratum  of  imperfectly  conducting  matter  between  the  metal 
of  the  flue  and  the  water;  the  heat  thus  prevented  from  passing  to 
the  water,  accumulates  in  the  flue  and  leads  to  a  dangerous  state  of 
things.  These  circumstances  ordinary  care  may  prevent,  and  in  the 
intermission  of  that  care  notice  of  the  approach  of  danger  may  be 
derived  from  the  action  of  the  alarm.  Such  a  case  is  an  extreme 
one,  requiring  nothing  less  than  a  cleansing  of  the  boiler  to  remove 
risk;  the  checking  of  the  fires,  if  not  their  extinction,  should  follow 
a  warning  given,  when  the  water  was  ascertained  to  be  at  its  proper 
level,  or  when  the  introduction  of  more  water  did  not  cause  the  alloy 
to  recongeal.  It  cannot  be  expected  of  any  device  to  provide  a  re- 
medy for  the  negligence  which  would  allow  the  accumulation!  have 
supposed;  a  notice  of  its  existence  would  be  neglected  at  the  peril 
-of  all  concerned. 

Unless  a  boiler  be  made  of  very  undue  thickness,  never  the  case 

•  Seepage  233. 
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10  practice,  the  neUl  itself  can  hardl j  oppose  snficieotly  Ike  pu- 
sage  of  heat  froon  the  parts  in  contact  with  the  flane  to  those  in  con- 
tact with  the  water,  to  produce  any  dangerous  accanalation  of  heat. 

In  determining  the  position  of  the  tube  reference  should  be  had  to 
the  construction  of  the  boiler.  If  the  flue  be  inclined,  the  proper  po* 
•ttion  for  the  tube,  intended  to  neet  the  case  of  undue  heating  from 
a  deficient  anpplj  of  water,  would  be  upon  the  higher  part,  as  likelj 
first  to  be  laid  bare.  In  reference  to  the  depoait  different  nodes  if 
construction  would  require  different  locations,  which  might  render 
necessary  a  separate  apparatus  from  the  former. 

For  the  nse  of  the  engineer,  a  second  tube  may  be  provided,  at  the 
side  of  the  first,  to  contain  an  Moj  fusing  at  a  low  temperature,* 
•r  mercury  when  it  could  be  used,  into  which  a  thermometer  being 
plunged  would  show  the  temperature  of  the  floe.  A  similar  device, 
already  alluded  to,  bein^  conveniently  placed,  will  give  him  the  tem- 
perature of  the  steam  within.t  If  a  thermometer  be  deemed  too  fra- 
gile an  instrument  to  be  used  in  this  place,  an  alloy  less  fusible  than 
the  one  used  in  the  proposed  alarm,  may  be  similarly  applied,  its  io- 
diications  being  given  to  the  engineer  alone.  Before  rel'erriog  to  the 
cut  for  a  detailed  explanation  of  the  apparatus  which  has  been,  in  a 
general  way,  described,  it  may  be  well  to  pass  in  review  some  of  the 
points  which  should  meet  with  attention  in  its  construction. 

Of  the  firat  importance  is  to  be  considered  the  connexion  of  the 
tnbe  with  the  flue  so  as  to  prevent  the  introduction  of  sediment  be- 
tween them.  This  may  be  accomplished,  among  other  ways,  by  pro- 
viding a  projection  at  the  bottom  of  the  tube  over  which  a  ring  being 
passed  (as  shown  in  the  cut)  and  secured  to  the  floe,  will  attach  the  tnbe 
closely  to  the  latter.  If  the  tube,  thus  connected  with  the  floe,  should 
pass  by  a  screw  joint  through  the  top  of  the  boiler,  any  change  in  the 
poaition  of  the  flue  would  tend  to  separate  the  attachments  of  the  tube 
or  the  parts  of  the  tube  itself.  To  provide  against  this  the  tnbe  should 
pass  through  a  stuffing  box  on  the  top  of  the  boiler;  this  would  allow 
it  to  move,  the  fastening  to  the  flue  remaining  firm.  This  box,  it 
should  be  observed,  is  in  nowise  connected  in  its  action  with  the 
parts. of  the  alarm.  The  movement  of  the  tube  will  render  necessa- 
ry a  small  allowance  in  the  position  of  the  lever  with  respect  to  the 
kiell. 

The  tube  should  be  made  as  small  in  diameter  as  is  consistent 
with  the  free  action  of  the  rod.  The  water  is  excluded  from  the  space 
on  the  flue  occupied  by  it,  and  if  this  space  were  considerable  Oie 
temperature  of  that  part  of  the  flue  would  be  higher  than  that  of  the 
rest.  The  tube  must  be  so  small  that  the  metal  may  not  fuse  when 
the  flue  is  covered  with  water. 

If  a  bell  be  used  in  connexion  with  the  stem  and  lever,  the  weight 
attached  to  the  longer  arm  of  the  lever  should  enable  it  to  raise  tbe 

*  Two  pirtB,  by  weight,  of  bismuth^  and  one  of  tin,  ghre  an  alloy  which 
fiiiei  at  300  degrees  Fah.  The  fracture  of  tbe  tbermometer  by  tbe  ooogebi- 
tion  of  the  alloy,  in  an  open  tube,  need  not  be  feared. 

f  The  use  of  the  thermometer  bas  been  most  judidously  inmted  upon  by 
Professor  Renwick  in  his  worlron  the  st«un  engine. 
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rod«  and  to  overcome,  with  certainty,  the  resigtance  of  the  spring  to 
which  tlie  beil  is  fastened. 

A  coyer  shoald  be  used  to  prevent  the  access  of  rain  to  the  tube, 
and  the  whole  apparatus  should  be  inclosed  in  a  grating  that  it  may 
not  be  tampered  with^  the  captain  of  the  boat  should  have  the  key  of 
this  grating. 

If  this  apparatus  were  applied  to  the  connected  boilers  of  our  west- 
ern boats,  the  frequency  of  the  action  of  the  alarm,  when  the  flues 
become  bare  by  the  careening  of  the  boat,  might  lead  to  a  neglect  of 
its  indications.  The  apparatus  would  then  merely  give  notice  of 
what  ought  to  be  known  without  it,  namely,  that  the  higher  boiler,  or 
boilers,  have  a  defective  supply  of  water  and  are  becoming  unduly 
heated.*  That  these  circumstances  are  not  always  accompanied 
with  danger  no  one  contends,  and  that  some  plan  must  be  adopted 
by  which  the  evil  spoken  of  may  be  remedied  is  as  clearly  admitted. 
As  long  as  human  life  is  thus  trifled  with  by  permitting  the  known 
and  frequent  recurrence  of  danger,  alarms  of  any  kind  must  be  use- 
less. The  defects  incident  to  these  boilerst  must  be  remedied  before 
this  or  any  other  alarm  can  be  usefully  applied  to  them. 

Annexed  to  the  cut,  which  follows,  are  references  giving  a  more 
detailed  description  of  the  apparatus. 

A  B  is  a  section  through  the 
top  of  a  boiler;  C  D,  a  corre- 
spending  section  of  its  fide. 
E  H  represents  a  tube  closed 
at  the  lower  end,  which  is  at* 
tached  to  the  upper  side  of  the 
flue.  The  mode  of  attachment 
by  a  projection  on  the  tube  and 
a  ring  screwed  to  the  flue,  is 
shown  in  the  cut;  as  also  the 
stuffing  box,  R  S,  through 
which  the  upper  end  of  the 
tube  passes.  The  lower  part, 
H  I,  of  the  tube,  is  made  taper- 
ing, to  retain  the  fusible  metal. 
R  L  is  the  stem,  the  lower  part  being  inclosed  by  the  fusible  metal, 
the  upper  part  attached  by  a  chain  to  a  lever  K  P.  The  weight  M 
draws  the  rod  K  L  upwards,  and  on  the  fusion  of  the  alloy  H  f,  car- 
ries the  lever  below  the  bell  N,  which,  bein^  attached  to  a  spring, 
rings  an  alarm.  The  apparatus  is  inclosed  in  a  srating;  that  part  of 
the  top  which  \%  above  the  tube  should  be  so  made  as  to  prevent  the 
admission  of  rain  to  the  tube. 

*  For  this,  and  other  judicious  remarks,  I  am  indebted  to  the  kindness  of  a 
friend,  to  whom  a  description  of  the  apparatus  was  submitted  before  publica- 
tion. 

t  For  proposed  remedies,  see  the  papers  of  Messrs.  WiUianu  and  Evans,  be* 
fore  referred  to. 
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Practical  Ohservalums  on  the  good  and  bad  properties  of  the  Colaun 

tued  by  Artists,    ^y  Joshua  Shaw.* 

(Continued  ironi  p.  10,  toI.  iz.) 

In  parsuing  m  j  obsenrations  on  colours,  I  shall  next  notice  that  de- 
nominated Antwerp  blue,  which  consists  principally  of  cobalt,  appa- 
rentlj  in  a  semi-vitrified  state,  combined  sometimes  with  alamina 
and  sometimes  with  Prussian  blue,  generally  with  the  latter,  which 
forms  about  eight,  or  from  that  to  fifteen  per  cent  of  the  article  of 
commerce.  It  is  extensively  used  by  the  manufacturers  of  paper 
hangings,  and  has  within  a  few  years,  got  into  some  favour  with  the 
artists.  It  is  not  so  opaque  as  Prussian  blue;  and  on  the  whole  is  a 
preferable  colour;  it  is  very  manageable  and  pleasant  to  usei  when 
reduced  with  white  it  exhibits  an  inclination  to  green,  more  or  less; 
the  very  best  to  be  met  with  has  this  failing.  Portrait  painters  make 
a  free  use  of  it  in  their  draperies,  and  frequently  depend  upon  it  lor 
the  gray  tints  of  the  flesh,  combining  it  with  Indian  red,  brown  ochre, 
calcined  vermilion  or  lakes.  It  should  never  be  used  except  for 
draperies,  the  green  foliage  of  trees,  or  such  objects  as  have  no  stand- 
ard by  which  its  liability  to  change  can  be  detected.  In  flesh  tint, 
where  the  carnation  merges  into  gray,  there  are  very  few  colours  in- 
deed which  can  be  relied  upon,  however  carefully  attended  to,  and 
that  do  not,  in  the  course  of  two  or  three  years,  verge  into  a  green, 
destroying  the  entire  effect,  and  giving  the  subject  a  sickly  appear- 
ance. 

The  only  unchangeable  blues  are,  first,  the  ultramanne,  or  uFtra- 
marine  ashes,  the  latter,  however,  is  for  the  most  part  liable  to  ob- 
jections which  I  shall  notice  under  its  proper  head.  In  my  preced- 
ing observations,  I  have  mentioned  indigo  as  a  valuable  substitute 
for  Prussian  blue,  and  I  shall  here  introduce  it  again  as  a  substitute 
for  ultramarine  ashes.  I  have  made  many  experiments  with  it,  and 
all  of  them  go  to  prove  it  a  most  valuable  colour.  Once  being  short 
of  both  ultramarine  and  the  ashes,  I  charred  some  fine  Spanish  indi- 
go in  a  crucible,  which  I  afterwards  ground  in  oil,  and  ventured  to 
use  it,  at  risk,  and  found,  after  several  years,  that  it  fully  answer- 
ed my  expectations.  When  combined  with  white,  it  as  much  resem- 
bled the  ultramarine  ashes  as  could  be  well  imagined,  and  it  suffered 
no  visible  change  after  many  years;  I  tried  it  in  every  possible  way 
to  put  it  to  the  test,  and  it  still  continued  the  same;  it  was  not  affect- 
ed by  the  sun,  and  to  (his  day  I  have  recourse  to  it  whenever  I  am 
shoi*t  of  the  only  superior  article,  ultramarine,  or  good  ashes.  If^ 
therefore,  economy  is  to  be  the  order  of  the  day  with  artists,  it  may, 
in  the  absence  of  the  other,  be  relied  on  as  a  safe  colour  for  the  gny 

*  The  first  essay  under  this  title  will  be  found  at  p.  10  of  the  list  Tolume;  an 
accident  which  happened  to  the  writer  has  retarded  the  appearance  of  the  ae- 
condy  and  his  absence  from  this  countiy  will  occanon  some  delay  in  their  coofintt- 

anccj  it  is  his  design,  however,  to  complete  the  series  as  cariy  as  r ' 

will  allow. 
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and  pearly  tones  which  are  90  freauent,  and  which  form  such  an  ex^ 
quisite  varietj  in  the  fairest  compiexionft  of  the  softer  sex. 

I  once  had  occasion  to  copy  a  fine  landscape  bj  David  Terniers^ 
and  it  was  the  only  colour  by  which  I  could  truly  imitate  bis  chaste 
and  silvery  tints;  reduced  with  white  it  matched  most  exactly  the 
silvery  blue  sky,  and  broken  with  fine  calcined  Roman  ochre  it  made 
the  dark  tloud  tints,  the  distances,  &c.  &c. 

But  to  return,  Antwerp  blue,  tike  Prussian,  may  be  occasionally 
used  in  broad  draperies  broken  with  white,  after  the  manner  prevt- 
ously  recommended  in  the  use  of  the  latter,  and  rendered  very  per* 
manent  by  a  thin  transparent  coat  of  ultramarine  glazed  over  it.  It 
is  nevertheless  but  an  indifferent  article  to  rely  upon  as  a  universal 
attendant  on  the  palate,  and  should  be  confined  to  foliage,  broad 
draperies,  &c.  &c. 

The  next  blue,  in  respect  to  rank,  is  Cobalt  blae,  as  it  is  calledf 
but  which  assumes  a  great  variety  of  forms,  and  is  not  always  in 
commerce  the  true  or  genuine  article.  Fine  blue  pigments  have  of 
late  years  been  much  speculated  upon,  and  chemista  have  made  ma- 
ny discoveries,  some  ot  which  are  very  valuable,  having  produced 
colours  contending  for  rank  with  ultramarine  ashes;  qthers  again  are 
but  sorry  imitations  of  cobalt,  and  by  which  the  young  and  inexperi- 
enced artist  is  frequently  duped  both  of  his  money  and  reputation* 
I  shall,  however,  in  my  next,  endeavour  to  put  him  in  possession  of 
such  facts  as  will  assist  him  in  the  choice  of  this  article,  and  the  best 
mode  of  applyipg  it  in  practice. 

If,  intny  explanations,  I  have  apparently  digressed  a  little  from 
one  subject  to  another,  I  have  done  so  for  the  sake  of  comparison, 
and  with  a  view  to  assist  the  artist,  who  will,  perhaps,  understand 
me  better  than  he  would  were  I  to  attempt  a  perfectly  methodical 
arrangement,  or  trite  classification  of  the  materials  described*  I  am 
very  sensible  that  men  of  acience  may  consider  my  essays  as  too 
desultory,  but  if  I  ami  understood  by  tnose  for  whooa  I  write,  I  shall 
at  least  render  ihem  a  service,  and  in  so  doing  shall  have  accomplish- 
ed every  thing  which  I  proposed  when  I  undertook  my  present  task. 


VOB  TBI  tOtWKML  99  THS  FKAVKXHT  IJIVflTUW 

Propoied  Improtfemmte  in  the  eanetruetian  of  the  Syphon, 

The  following  remarks  relative  to  some  proposed  improvements  in 
the  construction  of  the  syphon,  is  submitted  ta  the  consideration  of 
the  committee  on  publications  by  Daniel  LivKiiMa&B. 

The  operation  of  the  syphon  when  made  on  a  lar^  scale  is  liable 
to  obstruction  by  an  accumulation  of  air  within,  which  prevents  the 
continuity  of  the  water  near  its  summit  This  defect  may  in  a  great 
measure  oe  obviated  by  the  following  arrangement.  Place  a  valve 
near  the  lower  end  of  tne  shortest  leg,  to  open  upwards,  and  another 
smaller  valve  on  the  top  of  the  syphon,  likewise  opening  upwards, 
and  enclosed  within  a  funnel  shaped  reservoir,  the  passage  from 

Vol.  X.— No.  4.— Ootobbr,  1833.         ^9 


Digitized  by 


Googk 


325  Explo9um9  €f  Steam  BMen. 

which  to  within  the  syphon  is  cloeed  bj  shntting  the  vaWe,  or  wheo 
open  the  water  may  be  admitted  from  said  reservoir,  and  retained 
within  until  the  sjphon  is  filled;  the  outlet  being  closed  bj  a  gate  or 
sliding  valve  fitted  to  the  end  of  the  longer  leg,  which  remains  shot 
until  every  thing  is  ready  for  operation. 

The  manner  of  operation  will  be  more  readily  explained  by  refer- 
ence to  the  annexed  sketch. 

Let  the  dotted  lines  W,  W,  represent  the 
surface,  below  which  S  and^L  receive  and  dis- 
charge the  water. 

The  stop  gate  G  being  closed,  and  the  valve 
2  open,  the  syphon  is  filled  by  pouring  water 
in  at  R.  When  full  the  valve  2  is  placed  on 
its  seat,  and  covered  by  the  water  left  in  R,  to 
^  prevent  the  admission  of  air.  G  being  raised, 
'the  water  ascends  through  S,  and  descends  L 
to  the  outlet.  If  any  considerable  diminution 
is  observed  in  the  discharge,  we  may  conclude  it  is  occasioned  by  an 
accumulation  of  air  within  the  syphon. 

By  closing  6  the  valve  1  will  likewise  be  closed,  but  before  this 
can  be  effected,  if  the  stoppage  at  G  be  sudden,  a  concussion  is^pro- 
duced  by  the  continued  action  of  the  water,  which  forces  itself  with 
any  air  which  may  be  within,  through  the  valve  2,  leaving  the  syphon 
free  to  act  with  renewed  energy.  The  valve  1,  if  made  in  the  form 
of  a  double  cone  (as  here  represented,^  and  properly  proportioned, 

Sives,  when  opened  to  the  extent  permitted  by  its  tail  piece,  an  un- 
iminished  water  way,  without  increasing  the  internal  area  of  this 
section  of  the  syphon.  This  I  believe  is  considered  desirable  by 
philosophers,  kmt  in  many  cases  a  contraction  of  the  water  way  is 
not  so  important  but  that  a  plain  valve  of  ordinary  construction 
might  be  substituted.  For  most  practical  purposes  the  syphon  is 
made  on  a  small  scale,  and  the  outlet'  may  more  conveniently  be 
closed  by  a  stop'  cock  than  with  a  sliding  valve. 

The  entrance  and  discharge  of  the  water  might  be  considerably  fa- 
cititated  by  adjutages  of  proper  construction;  and  for  a  syphon  on  a 
large  scale,  may  probably  be  applied  with  considerable  advantage. 


FRANKi:-lN  INSTITUTE. 

ExplorianB  of  Stetm  JBotkn. 

(No.  XXIX.) 

Nm  Fork,  July  30,  1832. 


TO  THx  oomcimi  ok  sxnosiovs. 


Gentlsmsn, — Presuming  that  some  account  of  the  recent  disaster 
on  board  the  steam-boat  Ohio,  would  be  acceptable  to  you,  the  fol- 
lowing is  respectfully  submitted.  As  I  believe  this  explosion  was 
the  natural  consequence  of  a  defective  construction  or  arrangement 
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^  tlie  internal  flues,  and  as  the  same  plan  is  adopted  in  neatly  all 
our  new  boats,  and  in  a  majoritj  of  all  others  belonging  to  this  citj, 
it  is  of  immense  importance  that  the  true  character  of  this  <^pW' 
be  iiscertained  and  made  known. 

Very  respectfully, 

Thos,  Ewbakk. 

Explosion  of  one  of  the  boilers  of  the  Steam-boat  Ohio. 

An  explosion  occurred  in  one  of  the.boilers  of  this  boat  on  Friday 
evening,  July  6,  when  near  Sing  Sing,  on  her  passage  hence  to  Al- 
bany, by  which  five  more  of  our  citizens  have  perished.  This  is  the 
fifth  disaster  of  the  kind  reported  in  the  course  of  the  present  yeari 
and  every  one  of  which,  it  is  believed,  accompanied  with  loss  of  life. 

I  precede  my  remarks  upon  this  explosion  by  a  letter  from  the  cap* 
tain  of  the  boat  to  the  editors  of  the  daily  papers,  and  by  the  testimo- 
ny given  before  the  coroner's  jury. 

<«  Steanhboat  Ohio^  July  7, 18S& 
^<  6«MTLSM£M,— -On  our  pass^e  up  yeaterday  afternoon,  an  acci" 
dent  occurred  on  board  of  the  boat  nnder  my  command  which  is 
■uich  to  be  deplored.  A  abort  diotasoe  from  Sinjg  Siiig^  while  under 
%  common  bead  of  steam,  and  plenty  of  water  in  the  boilers,  a  rent 
ooterred  in  the  steam  ehianey  of  the  starboard  boilon  The  Btea«i 
and  water  rusbed  out  of  the  boiler,  and,  melancholy  to  reiaile,^  acald'- 
ed  three  of  the  pasieBgers*  Every  attentioa  was  shown  to  tiie  aa^ 
ferers,  who  diea  before  morning.  Their  names  were  John  €>onnor^ 
of  Albany,  WillkiAi  Farnhany  of  Greenbmh,  and  Bti  Bbwei',  of 
Pooghkeepaie;  also  two  of  dtt  crew,  SamoeMd'Mullen  and  Rob.» 
Stewairdf  are.  missing,  who,  it  is  presumed,  jamped  overboard.*<-u 
These  are  the  only  persons  missing,  as  far  as  I  can  fearh.  TherO 
were  fipwardo  of  three  hundred  persons  on  board,  part  of  wbioh  went 
to  Newbwrgh'in  the  Experiment,  and  the  remainder  returned  witb 
tbe  boat  to  New  York.'  As  there  was  no  other  boat  out  (ast  evening 
there  was  no  occasion  for  an  extra  head  of  steam.  The  injury  to 
the  steam  chimney  can  be  repaired  in  a  short  time,.and  she  can  take 
her  place,  and  leave  here  on  Monday  afternoon  for  Albany  at  5 
o'clock. 

Mabtik  Babthojlombw,  Master." 

^^  Captain  Bartholomew,  commander  of  the  boat,  testified  that  he 
left  this  city  last  evening,  for  Albany;  when  about  thirty-six  miles 
from  this  city,  he  heard  an  expiosron  which  he  immediately  ascer- 
tained had  been  caused  by  the  bdrstine  of  the  steam  chimney;  this 
was  about  fifteen  minutes  after  8  o'clock,  last  evening;  in  conse- 

3vence  of  the  bursting  of  the  chimney,  the  water  was  forced  back' 
irough  the  return  flues  and  out  the  door  of  the  furnace. 
The  names  of  the  deceased  persons  now  on  board,  are  John  Con* 
nor,  of  Albany,  aged  SO  years;  Wm.  Famum,  of  Greenbash,  aged 
about  96  years,  and  Ell  Brower,  cloth  manufiscturer,  6f  Pooghkeep- 
sie,  aged  40  years.  The  first  two  named  were  lieing  on  the  skylight 
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whick  covers  the  cabin,  exactly  oppodte  to  that  part  of  the  fiunce 
through  which  the  water  rushed.  Mr.  Brower  was  standing  near  the 
same  place*  The  boat  was  under  a  moderate  press  of  steam,  aboat 
fourteen  inches;  the  boat  often  carries  eighteen  inches,  and  some- 
times twenty,  with  perfect  safety;  they  sometimes  proceed  with  less 
steam  than  fourteen  inches,  when  no  more  can  be  had;  there  was  a 
sufficiency  of  water  in  the  boiler,  as  one  of  the  men  who  examined 
can  testify;  the  chimney  was  iron,  and  was  placed  there  new  last 
season;  the  chimney  is  always  expected  to  last  as  long  as  the  boiler, 
which  is  about  five  years:  the  boiler  was  overhauled  a  short  time 
since. 

Two  other  persons  besides  those  now  on  board  dead,  are  lost;  they 
were  hands  on  board;  their  names  were  Samuel  M^Mullen  and  Ro- 
bert Stewart;  they  leaped  overboard  and  were  drowned  before  effi- 
cient aid  could  be  rendered  to  them. 

Peter  Mathews,  a  fireman  on  board,  testified  that  there  was  fifteen 
inches  of  steam  on*^he  had  just  tried  the  quantity  a  minute  before 
the  accident  occurred;  the  boat  frequently  carries  seventeen  Inches, 
a  quantity  which  is  perfectly  safe;  does  not  recollect  to  have  seen 
ber  carry  twenty  inches;  has  been  in  her  about  two  years;  the  chim- 
ney was  considered  in  good  order. 

Nathaniel  Cornell,  a  hand  en  board,  examined  the  water  about  five 
minutes  before  the  accident  occurred;  there  was  then  enoag^  in  the 
boiler;  however,  added  some  more,  so  that  the  accident  co«ld  not 
have  been  caused  by  any  insufficiency  of  water  in  the  boiler;  wit- 
ness examined  the  chimney  about  two  weeks  since,  it  was  then  in 
good  order. 

Marcill  Manning  examined  the  chimney  about  a  week  since,  it  wbb 
then  in  good  order;  a  patch  was  placed  on  one  side  of  it  abeat  sewa 
days  before;  it  was  not  at  the  part  repaired  that.the  chimney  burst, 
but  much  lower  down,  and  on  an  opposite  side. 

Alexander  Homestrum,  the  engineer,  corroborated  the  testimony 
of  the  other  witnesses  as  to  the  state  of  the  steam  and  the  water. 

In  addition  to  this  testimony,  the  jury  examined  the  bodies  on 
board,  and  also  the  state  of  the  chimney  and  boiler,  and  returned  a 
verdict  that  the  deceased  persons  had  been  scalded  to  death  in  con- 
sequence of  the  accidental  bursting  of  the  steam  chimney  on  board 
the  Ohio." 

It  is  to  be  regretted  that  when  disasters  of  this  kind  occur,  inquiry 
is  seldom  instituted  with  a  determination  to  ascertain  the  cause  any 
further  than  as  it  may  implicate  the  captain^  or  the  engineer  and  his 
attendants.  When  no  blame  can  be  attached  to  them,  the  explosion 
seems  to  be  looked  upon  as  a  mystery  too  dark  to  be  scrutinized,  and 
Uttle  or  no  effort  is  made  to  explore  it  The  rupture  is  repaired, 
and  the  boat  runs  again  as  before.  Public  excitement  is  transient,  and 
the  occurrence  is  soon  forgotten  except  by  the  relatives  and  friends 
of  the  sufferers. 

So  long  as  this  continues  to  be  the  case,  there  is  no  security 
that  hundreds  more  of  our  citizens  will  not  be  hurried  out  of  exist- 
ence by  steam-boat  explosions.   These  awful  occurrences  cannot  be 
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prevented  except  by  remoying  the  causes  of  tbem.  And  how  can 
tbej  be  reraoyed,  while  these  remain  unknown? 

That  the  priiparj  cause  of  the  present  explosion  was  not  known  to 
the  captain^  mij  be  iufer red  from  the  latter  part  of  his  letter,  whei^ 
he  says  **  the  steam  chimney  can  be  repaired,  and  the  boat  take  her 
place  on  Mondays"  and  that  it  remains  equally  unknown  to  the  own* 
ers  and  others  concerned,  would  appear  from  their  merely  repairing 
the  ruptured  flue,  (which  they  are  doing,)  without  altering  io  the 
least. its  internal  arrangement 

By  referring  to  page  ISl,  vol  ii.  of  the  Journal  of  the  Institute, 
the  committee  will  find  the  origin  of  "steam  chimnies;'*  but  as  no 
description  sufficiently  definite  is  there  given  of  one,  1  have  enclosed 
a  sketch  of  that  of  the  Ohio.* 

Fig.  1,  is  a  plan  of  the  flues  and 
:Fig,  1  bottom  of  the  boiler.  A  is  the  front 

end,  at  which  the  fuel  is  applied. 
The  flame  passes  under  the  bottom 
to  the  other  end,  where  it  is  receivr 
ed  into  the  box  or  case  B,  which 
is  open  at  its  under  side.  The  ho^ 
rizobtal  flues  a,  a,  a,  a,  a,  are  con- 
nected with  the  case  B;  and  thehr 
other  ends  lead  into  C,  the  main 
f  flue,  which  passes  vertically  through 

the  boiler,  (see  fig.  2.)  The  dark  parts  in  fig.  1  are  spaces  left  be- 
tween the  sides  of  the  boiler  and  the  flues,  and  between  each  of  the 
flues,  and  are  occupied  by  water.  The  arrows  show  the  direotiop  of 
the  flame* 

Fig.  2,  is  a  longitudinal  sec- 

i  tion  of  the  boiler.  C,  is  the  nip- 

it     J  tured  flue,  its  upper  part  enclos- 

'^   ■    **^        ed  in  another  tube  £,  E,  called  a 

^>  *«  steam  chimneyj^^  attached  to  the 

top  of  the  boiler,  and  forming  part 

of  it    A  space  is  left  all  round  C 

of  6|  inches.    E,  £,  and  C,  are 

united  at  D,  D,  and  made  steam 

tight 

I     ^  a>  m^         ^!^->Sr  "^^^  chimney  proper  is  merely 

"     f'  "^  I        slipped  on  C  at  D,,D,  and  held  to 

its  place  by  braces.   At  the  uppe^r 

*  In  the  coune  of  oonyersation  with  an  intellig^t  engineer  who  sasbted  me 
in  obtainiDg  information  in  relation  to  thia  exploaion,  he  remarked  that  the  ra* 
pid  corroMon  of  the  interior  of  iron  boilers,  might,  in  many  cases,  be  attributed 
to  the  copper  in  the  composition  of  the  air  pump,  valves,  feed  pump,  and 
pipes,  &c.  the  water  passing  through  them  into  the  boiler  having  a  galvanic  in* 
fumu  on  ike  iron  of  the  boiler.  In  one  case  he  observed  that  the  part  of  an 
mtemal  flue  immediately  opposite  the  mouth  of  a  feeding  pipe,  and  about  four 
mehes  from  it,  was  enUiely  eaten  away,  leaving  a  hole  in  the  flue  nine  inohea  in 
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end  of  G  is  inserted  the  steam  pipe  S,  It  projects  three  inches,  (or 
about  halfway,}  through  E,  as  represented.  It  is  eleven  inches  in  di- 
ameter. The  horizontal  flues,  five  in  number,  are  twentj  inches  in 
diameter. .  The  vertical  flue  fortjr-two  inches.  From  its  junction 
vith  the  horizontaf  flues,  (only  one  of  which  is  seen  in  this  figure,) 
to  its  upper  end  at  D,  D,  is  eleven  feet.  The  water  line  at  W,  W, 
Is  about  ten  inches  above  the  horizontal  flues,  and  the  remainder  of 
C,  beinc  ten  feet  of  its  length,  is  always  uncovered  by  water.  The 
rent  tooK  place  at  R,  from  fifteen  to  twenty  inches  above  the  water 
line. 

The  line  of  fracture  does  not  deviate  more  than  six  inches  from  a 
horizontal  direction.  It  is  partly  along  a  row  of  rivets,  but  chiefly 
through  the  centre  of  the  sheets.  In  one  sheet  the  fracture  exhibitg 
the  metal  from  one-fourth  of  an  inch  (its  original  thickness,)  to  one- 
ei^th,  and  less  than  one-sixteenth. 

The  boiler  is  eighteen  feet  long,  eleven  feet  wide,  and  six  and  a  half 
feet  deep,  (see  fis.  S,)  its  ends  are  flat  It  is  made  of  one-fourth  inch 
wrought  iron.  ,  Y,  shows  the  form  of  the  lower  end  of  the  collapsed 
floe;  the  circular  part  contained  in  dotted  lines  shows  the  original 
form  of  the  flue,  the  irregular  full  lines  show  the  form  after  the  col- 
lapse. Fi^.  4  represents  it  previous  to  its  being  taken  out  of  the  boiler; 
ftt>m  the  rent  to  the  top  of  the  collapse  is  six  feet 
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It  will  be  perceived  that  the  rent  took  place  in  that  part  of  the  main 
^ftue  unprotected  by  water,  and  not  in  the  steam  chimney  proper. 
This  part  of  the  flue  is  ahoay8  exposed  to  the  flame  or  heated  air,  and 
never  covered  by  water.  •^ 

Engineers  consider  it  necessary  to  keep  internal  flues  as  well  as 
those  portions  of  the  sides  of  boilers  which  are  exposed  to  the  fire, 
covered  by  water,  as  the  onl^  means  of  p>reventiwg  them  hmn  rend- 
injg;  but  in  using  steam  chimneys,  a  method  the  very  reveret  is 
adopted.  By  them  part  of  the  flue  above  the  water;,  is  necessctrihf 
exposed,  and  this  part  embraces  nearly  the  whole  of  the  main  in- 
ternal flue,  in  ^hich  is  accumulated  all  the  heat  and  flame  from  the 
furnace  that  escapes  through  the  horizonta/l  flues. 

In  the  Ohio,  the  part  thus  exposed  is  ten  feet  long  and  three  and  a 
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4ialf  feet  diameter,  the  whole  of  which  is  always  untovered  by  w%r 
ter,  except  what  may  be  occasionally  thrown  up  against  it  by  ebul« 
lition.  . 

The  circumstance  of  this  flue  being  in  a  perpendicular  positioii 
can  impart  no  additional  security  from  the  action  of  the  fire,  but  ra* 
tber  the  coft^ary,  since  the  whole  of  Its  circumference  is  exposed  t« 
its  influence.  The  only  difference  in  its  favour  is  that  the  greatest 
portion  of  beat  from  the  furnace  is  probably  taken  up  by  the  bottom  of 
the  boiler  and  the  horizontal  flues  before  entering  its  and  this  is  tho 
supposition  of  those  who  advocate  the  use  of  steam  chimnies. .  The 
beaty  tbey  further  say,  is  **  exhauaied^^  before  entering  the  vertical 
4ue,  and  that  without  regard  to  the  nature  of  the  fuel  used. 

But  if  the  heat  were  exhausted  before  entering  the  vertical  flu^. 
ti^  ^team  cbtmpey  would  be  useless,,  as  its  design  is  to  impart  the 
extra  heat  of  the  fire. chimney  to  the  steam. 

,!ri)is  heat  is,  however,  far  from  being  exhausted.   .  The  working 

Slinders  of  the  Ohio  are  nearly  forty  feet  distant  from  the  steaoa 
ironies,  consequently  the  steam  pipes  are  about  the  same  length; 
and  yet  the  packing  of  the  pistons,  and  the  hempen  covering  of  the 
ateam  pipes,  have  frequently  been  charred. 

The  temperature  of  that  portion  of  the  horizontal  flues  near  to 
where  they  unite  with  the  vertical  one,  will  be  much  the  same  as  the 
lower  part  of  the  latter.  If  there  be  any  difference,  the  vertical  flue 
is  probably  the  hottest,  because  the  heat  from  all  the  others  is  there 
received  by  it,  and  the  direction  of  the  draft  is  suddenly  changed  at 
the  same  place:  hence,  if  part  of  the  horizontal  flues  are  in  danger 
of  collapse  when  uncovered  by  water,  the  lower  part,  at  feast,  of 
the  vertical  flue  is  equally  so,  and  from  the  same  cause. 

But  the  appearance  of  the  ruptured  flue  is  a  sufficient  proof  that 
the  heat  is  not  exhausted  before  entering  it.  It  is  fairly  burnt  out. 
In  some  places  not  even  one-sixth  of  its  thickness  is  left.  The  greater 
part  of  this  flue  was  new  about  eighteen  months  ago,  but  the  part  rent 
has  been  in  use  a  little  more  than  two  years.     -  . 

When  it  is  considered  that  the  part  rent  was  constantly  liable  to 
be  made  red  hot^  and  probably  was  frequently  so,  we  need  not  won- 
der that  it  collapsed  under  a  pressure  of  fifteen  pounds  to  the  square 
inch. )  The  greater  wonder  is,  that  it  withstood  it  so  long. 

The  same  cause  also  accounts  for  the  rapid  destruction  of  its  ma^ 
terial.  Indeed  these  flues  are  all  rapidly  worn  out  at  the  same  place, 
and  this  Is  the  teetimoay  of  an  experienced  manufacturer  of  steam 
engines.  It  is  corroborated  also  ny  that  of  an  intelligent  engineer, 
wm  isfiirmed  me  lately  that  one  of  our  largest  and  most  splen- 
did boata,  had  a  new  vertical  flue  last  season,  and  yet*  a  portion  of 
it  had  to  be  replaced  Bear  the  water  line  a  few  weeks  ago,  being  n* 
longer  safe. 

There  is  another  circumstance  attending  the  use  of  steam  chimnies 
which  still  further  promotes  the  destruction  of  the  flue  in  question, 
viz.  the  large  quantity  of  mud  and  other  matters  that  float  on  the 
water  is  drawn  aig^inst  this  flue  (where  it  hardens  and  forms  a  prust) 
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bj  the  current  of  the  steam  in  rushing  op  into  the-Bteam  pipe  at  ererj 
stroke  of  the  piston. 

Fusible  plates  and  yaWes  haTe  been  designed  to  prevent  the  tem- 
perature of  the  steam  from  exceeding  that  of  the  water  on  which  it 
reposes,  but  these  devices  are  totallV  inapplicable  to  steam  chim- 
Bies,  since  the  verv  evil  they  are  designed  to  prevent,  is  considered  an 
advantage  in  the  use  of  the  latter. 

The  advantage  of  steam  chimnies,  it  is  sdd,  is  that  '<  they  rarify 
and  still  further  expand  the  steam  after  it  is  generated;^  but  its  ex- 
pansive force  cannot  thereby  be  increased  above  that  in  the  other 
parts  of  the  boiler;  for  steam  of  different  elastic  power  cannot  exist 
m  the  same  vessel  at  the  same  time.  And  whether  they  are  of  aoj 
advanta^  by  depriving  the  steam  of  a  portion  of  its  nsoistiire,  pre- 
vious to  Its  entering  the  cylinder  is  at  least  doubtful,  since  it  is  one  of 
its  constituent  principles,  by  depriving  it  of  which,  its  density  ispro- 
portionably  diminished,  and  upon  the  density  and  temperalare  de- 
pend'the  expansive  force  of  the  steam. 

The  theoretical  question  of  the  elTect  of  heating  steam,  after  it  is 
produced,  in  contact  with  the  water  which  produced  it,  requires  fur- 
ther elucidation.  And  after  this  should  be  determined  we  must  con- 
sider the  effect  to  be  derived  from  transmitting  this  rarified  steam 
through  the  pipes  to  the  cylinder.  But  let  us  admit  for  steam  chim- 
nies  all  the  advantages  which  have  been  claimed  for  them.  Let  us 
adroit  that  their  use  economises  heat  which  would  otherwise  be  lost 
or  less  perfectly  applied,  and  then  let  us  answer  the  question,  can 
these' aa vantages  make  up  for  the  increased  dangers  of  explosions? 
can  a  paltry  consideration  of  doubtful  economy  justify  the  exposure 
of  human  life  incident  to  the  use  of  a  heattdftut  uneevertd  by  water9 
The  answer  is  plain,  and  the  public  are  interested  in  making  it  heard. 

Thos.  Ewbavk* 


AMERICAN  PATENTS. 


^LIST  OP  AMERIOAK  PATENTS  WHICH  ISSUED  IN  APRIL,  1832. 

WUh  JRemfi^ks  and  ExempUficaiiant^  by  the.  EdUar* 

1.  For  a  macbine  for  Planing  Boards^  Cutting  Tmonif  re- 
ducing marble,  and  otber  hard  substances,  and  for  grinding  and 
poUslung  the  same;  Moses  Lancaster,  Northern  liberties,  PUla* 
delphia  county,  April  5. 

{See  specification.) 


2.  For  a  machine  for  HulUng  Clover,  Buckwheat  and  Bar- 
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%,  and  for  scouring  wheat;  Thoiha8.Regi8ter;  West  Township, 
Columhiana  county,  Ohio,  April  5.         -  '■',  -^^ . 

The  speciicatlon  informB  us  that  in  this  machine  there  is  a  cylin- 
der Qf  free,  or  sand,  stone,  two  feet  in  length,  with  ah  iron  spiiidle 
through  it  turned  bj  a  crank;  a  concave  of  the  .same  material,  which 
is  borne  up  against  the  cylinder^  and  a  hopper  for  the  grain  or  seed. 

Not  a  word  occurs  respecting  novelty,  invention,  or  clajmi  we  in- 
ftr,  therefore,  from  this,  and  from -other  circumstances,  that  there 
was  no  room  to  assert  either. 


&  For  a  machine  for  bkaningr  Clover  Seedi  Geoi^e  Faber, 
Chambersburg,  Franklin  county,  rennsylvania,  April  5. 
(See  specification;) 

4.  For  an  Apple  Grinding  Machine;  Jonathan  R.  Dean,  Au- 
giiista,  Columbiana  county,  Ohio,  April  5. 

This  is  a  very  simple  ^machine.  A  block  of  wood,  formed  like  a 
grindstone,  is  to  tprn  on  an  axis  in  the  same  manner;  brads,  or  wires, 
are  driven  into  it,  standing  out  one-eijghth  of  an  inch,  and  a. concave 
piece  is  to  encompass  one-third  of  this  grinder,  its  lower  edge  stand- 
mg  close  to  the  spikes;  this  concave  is  to  be  surmounted,  by  aiiop- 
per^  and  there  is  to  be  a  trough  below  to  catch  the  pomace. 

5.  For  an  improvement  ^ili  Doors,  by  which  the  common 
thresholdis  superseded;  EastmanR.  Ball,  Osweg6,  Oswego  coun- 
ty, New  York,  April  5,  ; 

*  The  lower  rail' of  the  door  is  grooved  to  receive  a  strip,  or  valve, 
which  when  the  dopr  is  shut  is  protruded  downwards,  and  when  it ' 
is  open  passes  up  into  the  groove.  / 

The  strip  is  held,  and  acted  upon,  by  an  angled  (isver,  which  stands 
in  a  mortice  within  the  rail,  above  the  groove  and  strip.  A  rod 
which  is  let  into  the  rail,  from  the  back  ed^e  of  the  door,  is  forced 
out  by  a  spiral  spring,  and  this  raises  the  strip  when  the  door  is  open- 
ed. When  it  is  shut,  this  rod  comes  in  contact  with  the  rebate  of 
the  door  frame,  which,  forcing  it  in,  acts  upoti  the  lever  and  depresses 
the  strip.  • 

Contrivances  very  similar  to  this  have  been  before  made  and  pa- 
tented. .  '  .    /      , 


6.  For  Preparing  Yi^m  and  making  ii  into  Pdckit^^uita', 
ble  to  use  about  Steam  Engines;  William  V.  Grinnelsr,  Middle- 
town,  Middlesex  county,  Connecticut,  April  5. 

Yarn  made  of  hemp  is  to  be  boiled  in  strong  brine,  and  after  al- 
lowing it  tp  cool  it  is  to  b|B  soaked  for  several  days  in  ley,  made  of 
ai^hea  and  lime;  after  this  it  is  to  be  dried,  plaited,  and  worked  up  . 
for  use. 

What  good  propertief  are  communicated  to  the  yarn  by  this  pro- 
cess we  are  not  informed;  perhaps,  however,  it  is  tntcfnded  to  render  - 
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it  as  incombustible  as  Salamander's^  wool,  that  it  maj  resist  t 
high  desrees  of  heat  which  destt-oy  the  packing  in  eogiiies  of  ex- 
tremely nigh- pressupe. 

7.  For  Stocks  Jbr  Gentlemen* a  u^a9*;  Edmimd  Badger»  city 
of  Philadelphia,  April  5.      . 

(See  specification.) 

8.  For  an  improveirient  in  the  Machine  uaed  far  Pegging 
Shdes^and  Boots;  Frederick  Gray,  Rowley,  Essex  county,  Mas- 
sachusetts, April  6»    ' 

The  machine  here  patented  foi".  pe^ine  boots,  consists  of  an  im- 
proved apparatus  for  holding  the  last  firnuy  during  the  operation;  t» 
explain  this  contrivance  cl\early,  would  require  a  drawing,  and  we 
think  but  few  will  feel  interest  enough  in  the  subject  to  regret  the 
want  of  this  appendage. 

•    9.  For  Seasoning  Timber  by  means  qf  Steant;  Abraham 
Plumb,  Bufialoj  Erie  county,  New  York,  April  6. 

We  are  at  t^  loss  to  in^agine  in  what* place  the  patentee  can  have 
liVecl  that  he  should  have  arrived  at  miinhood  without  hearing  that 
the  seasoning  of  timber  by  means  of  steam  is  a  process  well  known 
and  frequently  practised.  When  We  salw  the  title  of  the  patent  we 
.  concluded  that  some  new  apparatus,  jot  mode  pf.  application,  formed 
its  hasis;  but  we  are  simply  told  that  the  timber  is  to  be  put  into  a 
tight  box,  and  to  have^  steam  from  a  boiler  admitted  to  it  through  a 
pipe;  and  the  claim  is  merely  to  <<  the  application  of  steam  to  green 
lumber  for  the  purpose  of  facilitating  and  hastening  the  seasoning, 
dryings  and  fitting  it  for  use.'' 

10.  For  a  Washing  Machine;  David  G.  Wilson,  Machias, 
Washington  county,  Maine,  April  6. 

A  trough  with  a  semicircular  bottom^  has  a  shaft  crossing  it,  and 
carrying  within  it  wh^t  the  patentee  calls  moveable  divers,  tiiat  is, 
vibrating  frames,  formed  of  slats,  which,  being  moved  by  a  handle, 
squeeze  the  clothes  to  be  washed  against  the  grooved  ends  of  tl^e 
trough.  .  ,Thls.  being  nothing  more  than  a  trifling  variation  from  pre- 
ceding machines,  we  do  not  think  it,  necessary  even  to  insert  the 
claim  Qf  the  patentee.  '  . 

11.  For  a  Spiral  Flaiichei  Shelly  to  be  used  as  asubsiiiuie 
for  the  ordinary  Bomb  Shelly  or  ifowV;?;  William  B.  Pier  and 
Andrew  Mask,  Detroit,  Wayne  county,  Michigan  Tenitorr, 
April  6.  ^       ■      ' 

(Se^  description  among  the  specifications.}'^ 

12.  For  a  Machine  for  making  Axes;  Josiah  Pratti  jr.,  C3are- 
mouty^  Frani^lin  county,  Massacbusetts,  April  e. . 
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This  maphiiiery  ooniiets  of  what  the  (patentee  denominates  haiq^ 

mer  and  anvil  die^;  the  first  kind  ai^  to  be  worked  like  a  trip'ham- 

^  mer,'the  last,  as  the  name  incJicates,  forming  the  anyil,  or  bed.     A 

^  particul^ar  desqrjptipn  of  the  cttrvature  of  th^  fates  of  these  dies,  and 

of  their  size,  is  given  in  the  Specification. 

The  foondatioo  of  the  axe  from  the  bi^r  of  iron,  Is  laid  with  one 
pair  df  dies,  and  another  setjs  used  for  finishing.  There  is  no  claim 
made|  reliance  being  placed  on  the  entire  tiovelt^  of  the  whole  plan. 
<*The  manner  of- hiding  the  .iron  nodet  the  dies,  and  the  skill  of 
moulding  the  axe,^'  we  a^e  told,  can  be  learnt  only  bjr  observation 
and  practice." 


13.  For  aft  itapravement  in  iiie  Striking,  pari  of  Clocks; 
George  Parker,  U tica,  Oneida  coUnty,  New  York,  April  7.   ; 

Without  a. more  lengthened  description  than,  tn  our  opinion,  the 
alleged  improvement  ealls  for,  we  cannot  make  known  the  particn* 
lars  in  which  the  arrangement  of  the  striking  part,  ^  described. by 
the  patentee,  differs  from  that^of  the,  common  clock;  the  object,^  we 
presume,  is  to  construct  it  with*«omewhat  less  labour  tbaii*that  usu- 
ally required,  but  th^  mode  of  accomplishing  this  is  tiot  clearly  made 
known  by  the  description  andTdrawiog.  .      *      »    .  . 

..  14.  For  an  improvenient  in  Coaches,  Barouches^  and  all 
kinds  of  Cartiages;  Robert  Gedney,  city  of  New  York,  April  7. 

The  improvement  described  and  claimed,  consists  in  forming  a 
moveable  top,  or  "cover,  by  which  a  barouche,  or  other  open  carriage,. 
may,  when  desired,  be  converted/into  a  close  one. 

The  top  ipay  b^  made  of  wood,  metal,  leather,  or  any  other  suita- 
ble substance,  and  consists «f  two  plirts,  each  of  which  is  a  quadrant 
of  a  cylinder,  working  upon  joints^  or  pins,  in  the  centres  of  their 
curvature,  on  the  side  of  .the  carnage. '  The  body  of  the  carriage 
must  be  made  double,  to  form  a  cavity  into  which  the  covers  which 
^ferm  the. close  top  may  fall;  thfese  cavities  afid  tops  are  made  much 
in  the  way  with  those  of  some. circular  fall  writing  desks.  There  are 
circular  segments,  or  ratchets,  to  hold  ihe  tops  in  any  required  posU 
iion%  and  in  the  ends^  qi;  peripheries,  of  the  moveable  tops,,winaows 
or  blinds  inky  be  placed.  ,The  claim  is  to  the  **  method  of  forming 
a  movable  coyer  to  barotiches,  and  carriages  of  all  kinds,  by  meajta 
of  moveable  segment  covers  turning  on  pivots,  and  shutting,  or  fold- 
ing, within  each  oth^r,  40  as  to  form  an  open^  partly  closed,  or  whoUy. 
closed,  carriage." 

If  there  is  no  objection  to  the  perfectly  circular,  or  cylindrical 
form  which  must  be  given  to  the  body  of  the  carriage,  we  do  notf 
know  of  any  other  that  can  be  ui^ed  against  this  nlan^.we,  however, 
are  apprehensive  that  this  form  will  not  suit  the  large  hats  of  the  la- 
dies, or  admit  of  the  desired  perpendiculal'  attitude  in  gentlemen 
above  the  middle  stature. 
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15.  For  an  improvement  in  tbe  Oun  Lock;  Francis  Dowkr, 
Wajoe.  Knox  county,  Ohio,  April  9* 

The  difference  between  tKis  and  the  ordinary  percussion  lock  con- 
siets  in  attaching  to  the  usual  lock  plate  nothing  but  the  hammer  lefcr 
hj  which  the  powder  is  to  be  exploded*  The  lever  which  acta  upon 
the  tail  of  the  hammer,  the  main  spring  which  bears  against  it,  and 
all  the  other  apparatus  of  the  lock,  art  attached  to  the  Irig^r  plate, 
and  are  modified  in  their  form  accordioglj.  There  is  no  claim  made, 
nor  do  we  perceive  the  slightest  advantage  to  be  derive  from  this 
particular  construction. 


16w  For  machinery  for  Jointing  Staves  by  n^eans  of  a  circular 
saw,  and  for  Sawing  Bulging  Slaves  by  means  of  a  concave- 
convex  circular  Baw;  Philip  GorAell,  Brutus,  Cayuga  county, 
New  York,  April  11. 

(See  description  among  the  specifications.)  . 

17.  For  a  fVmhing  Madhine;  Simeon  Savage,  East  Machias, 
Washington  countVj  Maine,  April  11. 

The  washing  in  this  machine  is  to  be  effected  by  passing  the  clothes 
between  two  wooden  rollers,  pliced  side  |>y  side  across  a  trough,  one 
of  them  being  allowed  to  recede  from  the. other  whilst  it  is  bwne  up 
against  it  by  means  of  a  weighted  lever.  In  the  operation  of  wash- 
inj$,  a  crank,  attached  to  the  gudgeon  of  one  of  the  roUers,  is  tamed 
with  one  band,  whilst  with  the  other  the  clothes  to  be  waahed  are  con- 
ducted between  the  rollers;  a  sufficient  quantity  of  soap  suds  being 
always  kept  in  the  trough. 

The  claim  b  'to-^*  the  general  arrangement  of  the  machine  herein 
described;  that  is,  a  machine  with  two  horizontal  rollers,  one  of 
which  is  borne  against  the  other  in  the  manner  set  forth." 

18.  For  machinery  for  Cutting  and  Manufacturing  Wooden 
BoicBS^  Harrison  Holland,  Belchertowh,  Hamj^shire  county,  Mas- 
sachusetts, April  13«       '  ' 

Wooden  boxes  are  of  so  many  kinds  that  the  above  title  must  fall 
in  furnishing  any  definite  idea  of  the  intention  of  the  machbery,  nor 
does  the  petition,  or  the  specification,  supply  the  required  informa- 
tion; we  Collect,  however,  from  the  drawing  add  the  general  descrip- 
tion of  th^  apparatus,  that' the  boxes  are  to  t>e  round,  and  made  out 
of  solid  stuff.  Ap  auger,  running  in  the^  mandril  of  a  lathe,  is  nfted 
.to  bore  the  boxes  out,  whilst  cutters,  placed  at  a  proper  distance 
from  the  apgef,  form  the  outside.  A  sliding  carriage  in  front  holds 
the  timber,  and  this  is  bi:ought  up  by  proper  contrivances  sgainst  the 
auger  and  cutters.  A  circular  saw,  upon  a  sliding  carriage,  is  used 
to  cut  the  box  off.  The  lids,  it  is  said,  may  be  formed  on  the  same 
principle,  but  in  this  case  the  auger  is  to  be.  shortened  in  due  pro- 
ftortion.  At.  the  end  of  the  specification  we  are  told  that  *« green 
timber  will  answer  as  well  as  that  which  is  seaaoned.  This  infor- 
matio|i  is  not  calculated  to  throw  much  light  npon  the  purposes  for 
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vhich  the  said  boxes  are  to  be  made,  as  they,  will  aoon  loiBe  thetr  ro*. 
tunditj  if  made  of  unseasoned  vStoft. 

There  is  no  claim  made  to  the  machinery  as  a  whole^  or  in  part, 
excepting  that  in  speaking  of  the  aiiger  with  which  the  boring  ia  to  be 
effected,  it  is  said  -that  it  is  <^  &  screw  auger,  without  a  centre;  this  is 
claimed  as  a  new  invention,  and  may  be  applied,  to  other  uses."  The 
fact  is,  that  the  screw  auger,,  without  a  centre,  has  been  applied  to 
other  ttses  lon^  since,  and  therefore  it  is  not  new.  We  hite  in  our 
possession  one  of  this  descrij^tio^,  which  was  patented  so  long  since. 
that  the  patent  has  rtfn  out. 


IS.  For  an  improved  Steam  Valves  called  the  "Face  Plfite 
Valve  V  Stacy  Ck>8til,  Philadelpbia  county,  i^ennsylvania,  April 
13. 

The  specification* before  ps  describes  no  particular  construction  of 
valve,  but  would  apply  perfectly  well  to  a  large  proportion  of  those 
in  general  use.  The  p&tentee  gives  us  no  further  information  than 
that  the  valve  consists. of  two  plates  with  cavities,  that  it  iis  made  of 
iron  or  other  metal,  fitted  so  as  toi  prevent  the  -escape  of  fluids,  ei^ 
cept  through  the  cavities,  when  they  corned  opposite  to  each  other; 
that  there 'may  be  one  or  more  cavities  for  the  passage  of  the  floids; 
{hat  the  valve  by  a  rotary  motion  majitbe  used  as  a  pomp;  (?)  thiitthe 
plates  ma jr  be  Iteld  together  by  a  screw,  or  otherwise;' that  when  the 
plates  are  in  such  a  position  that  the  cavities  are  not  opposite  to  each 
other,  the  floida  are  confined;  Bnd  that  the  valve  can  be  applied  to. 
cocks,  &c.   ;     ^ 

The  foregoing  contains  the  whole  sum  and. substance  of  the  speci^' 
ficatioA,  and  those  who  know  any  thing  upon  the  subject  will  per- 
ceive th^t  it  would  embrace  in  its  generalizations,  the  various  kinda 
of  sliding  valve,  the  old  rotary  valv^  of  Oliver  Evans,  and  a  great 
number  of  others.  What  the  patentee  intended  to  patent,  and  tbidks 
he  has  patented,  tire  cannot  divine. 


20.  For  a  Washing  Machine;  Silvanus  Mintcm,  Anderson  Dis- 
trict, South  Carolina,  April  14. 

This  washing  machine  resembles  the  old  fashioned  cider  mill,  in 
the  construction  .of  the  rollers  which  are  to  effect  the  washing.,  Two 
fluted  rollers,  each  ten  inches  in  diameter,,  are  placed  one  over  tl^e 
other,  with  a  suitable  trough  beneath  them.  The  flutes,  «r  teeth, 
mashing  in  like  those  of  a  cog  wheeU  The  upp^r  roller  is  borne 
down  by  weights^  allowing  it  to  recede  from  the  lower  one. 


;21.  YoT.^pparatus- to  reduce  the  Frictidn  in  ^xletrees; 
Francis  Reese,  Habersham  county,  Georgia,  April  14. 

This  apparatus  to  reduce  friction  consists  bf  two  rollers  placed 
one. behind  the  other  on  the  lower  side  of  eath  axle;,  they  are  to  be 
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threie  inches  long,  and  one  and  a  half  inches  in  diameter,  are  to  be 
let  into  mortices,  and  to  revolve  upon  snitable  godgeons,  their  pe- 
ripheries bearing  within  the  boxes.  The  same  thio^,  exactlj,  has 
t)een  done  before,  and  there  is,  therefore,  no  novelty  in  the  contriv- 
ance; bttt  a  still  less  fortanate  circumstance  than  tnis^  is  its  entire 
want  of  utilitj.  The  gudgeons  of*  the  rollers  are- not  adapted  to 
bear  the  heavv  weight  which  they  have  to  spstain,  and  soon  wear 
oat  The  rollers  must  J>ear  against  iron  or  steel  within  the  hobs,  or 
they  immedia^tely  make  a  groove;  the. jolts  to  which  tBejare  solgect"- 
ed  soon*  convert  the  rollers  into  polygons,  and  they  cease  to  torn; 
besides  all  this,  and  much. more,  the  weight  cannot  be  made  to  rest 
on  the  rollers,  were  they  calculated  to  sustain  it,  as  the  draft  of  the 
wagon  will  always  cause  the  side  of  the  axle  to  bear  against  the  hub. 


82.  For  a  Ruler  for  Counting  Houses^  Sfic^  James  Carring* 
tottiy  Wallingford,  New  Haven  couDty,  Connecticut,  April  14. 

This  is  intended  as  a  substitute  for  the  common  round  ruler,  to 
which  it  is  certainly  much  superior.    It  consists  of  a  piece  of  msho- 

gany,  or  other  wood,  made  in  the 
form  shown  at  a,  which  is  a  trans- 
verse section  of  it.  There  are  two 
grooves  along  the  under  side  of  it, 
to  receive  the  two  parallel  rollers 
0, 6,  which  extend  its  whole  lencth, 
|ind  revolve  on  pins  running  in  metal  plates  at  each  end  of  the  ruler. 
The  tendency  of  this  tuler  is  always  to  run  parallel;  .it  does  not 
readily  slip  like  the. common  ruler;  the  bearing  of  the  pen  or  pJnm- 
met,  is  near  to  the  paper,  whilst  the  rollers  keep  the  ruler  sufficieni* 
ly  elevated  to  prevent  all  danger  of  blotting. 


29.  For  a  CAtirn,  called  the  revolving  Dasher  Cham;  Hardin 
Branch,  city  of  New  York,  April  t8.   , 

Within  a  box,  the  bottom  of  which  is  made  concave,  there  are  re- 
volving dashers,  turned  by  a  crank  ui)on  one  of  the  gudgeons  which 
passes  through  the  end  or  the  box. 

The  claim  is  to  the  before  described  churn. 

We  are  of  opinion  that  any  one  who  will  either  make,  or  purchase 
isueh'a  chum  from  the  patentee,  or  from  any  other  person,-  may, with 
equal  propriety,  lay  clahn  to  the  before  described  churn,  without  the 
necessity  of  placing  the  fact  upon  record  in  the  patent  office. 


24.  For  a  Thrashing  Machine;  Hardin  Branch,  City  of  New 
York,  April  18. 

The  beaters  of  this  thrashing  machine  are  hinged*  to  the  cylinder, 
as  has  been  repeatedly  done.  There  is  a  hopper,  or  inclined  plane, 
feeding  rollers,  a  concave  of  bars«  whirls*  bands,  &c.,  all  of  which 
are  noticed  in  the  description;  after  which  a  cliim  is  made  to  **  the 
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before  described  machine."    The  concluding  remark  relating  to  tbft 
last  noticed  patent,  will  applj  equally  well  in  the  present  case. 

25.  For  Fastenings  for  Bedsteads;  Hardin  Branch,  city  of 
New  York,  April  18.. 

A  piece  of  cast  iren,  or  other  metaly  is  isffixed  to. the  end  of  the 
rail,  and  a  corresponding  piece  on  the  postj  the  latter  is  in  .the 
form  of  a  dovetailed  wedge,  and  the  former  ba'b  a  catity  within 
which  it  fits.  The  rail  fastens  on  to  the  post  by  letting  it  dropdown, 
so  that  the  cavities  pass  on  to  the  wedge.  One  of  the  earliest  of  the 
various  contrivances  for  dispensing '  with  screws  in  fastening  bed* 
steads,  was  of  this  character.  In  the  present  instance,  however,  the 
mode  of  attaching  the  fastenings  to  the  rails  and  post  is  more  simply 
and  proportionHtely  less  secure;  this  is  the  only  improvement  which 
we  can  discover  in  the  thing.  The  claim  is  to  <*  the  before  describ- 
ed methodof  fastening  the  posts  add  rails  of  bedsteads  together  by 
the  dovetailed  n).oi;:ttse  and  wedge,  or  tongue*" 

26.  For  a  Machine  for  Thrashing  and  Grinding  Orain; 
WfatthiBw  Wilson,  Springfield,  Rockbridge  County,  Virginia,  April 

18.    ,  •■-•*•-  •     ■■   '  •       ,  '     * 

This  is  Said  to  be  an  improvement  in  Samuel  Cochran's^ wheat 
^hrashi6g  machine;  but  judging  by  the  improvement  alqne,  we  appro-, 
hend  that  there  are  many  other  persons  who  may  lay  claini^  to  the  ori- 
ginal. The  claim  to  improvement  is,  in  the  first  plf|ce,  the  gearing  the 
horse  power,  by  which  the  thrashing  machine  is  to  be  driven  so  as  to 
give  it  a  quicker  motion  than  ordinary.'  Secondly,  the  manner  of 
applyinga  band  from  a  drum  around  a  pullevf  this  consists  in  giving 
the  band  two  turns  and  crossing  it,  which  tiie  patisntee  ^ays  is  <<aU 
together  new.''.  The  cast  heads  of  the  cylinder  upon  which  the  plank- 
ing and  beaters  lire  fixed,^nd  the  secure  method  of  pitting' them  on 
are  also  claimed.  By  the  same  horfte  power'  which,  performs  thd 
thrashing,  a  small  grist  mill  is  to  be  driven;  and  the  mode^of  gearing 
and  manner;  of  working  this,  form  another  claim. 

If  the  claim  to  gearing  so  as  to  give  greater  speed  than  ordinary, 
is  one  which  can  be  sustained,  every  additional  cog.  added  to  a 
driving  wheel,  and -every  leaf  subtracted  from  a  pinion,  may  b6  th6 
subject  of  a  patent.  We  should  demur  to.  the  novelty  of  crossing  a 
band,  and  passing  it  twice  round  a  whirl,  and  indeed  to  most  of  the 
points  upon  which  the  patentee  has  rested  his  right  as  an  original  in- 
ventor. , 


27.  For  Door  Fastener^;  Calvin  Washburn,  Qridgewater,  Ply- 
mouth county,  Massachusetts,  April  \8\ 

This  is  a  spring  door  catch,  operated  on  by  handles  in  the  usual 
way,  but  with  some  peculiarity  in  tlie  arrangement  of  thebarts  which 
may  be  called  new,  and  upon  which  the  claim  rests.  vVe  are  not 
aware,  however,  that  it  is  superior  to  some  others,  and  shall  there- 
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fbre  diimiss  it,  at,  without  a  drawing,  its  peculiarity  could  not  be 
easHj  described. 

28.  For  an  improvemeiit  in  the  Mode  qf  drawing  Soda  and 
other  Mineral  Waters;  G^rge  HL  DoSeyy.AIex&ndriay  Alexan* 
dria  county,  Virginia,  April  Id.  '        . 

We  have  given  an  account  of  five  different  patents,  each  having 
the  same  object  in  view  with  the  present;  that  is,  to  draw  off  by  one 
coclt  the  liquor  from  two  separate  vessels,  one  of  which  contains  an 
acid  soltttion^and  the  other  a  solution  of  carbonate  of  soda.  The  pa- 
,  tentee  in  the  pi'esent  case  says  that  this  invention  ^*  consists  in  mak- 
ing the  divisions  and  openings  in  the  tube  of  the'  key  so  that  liquids 
may  be  conveyed  down  each  division  separately,  and  not  unite  till 
they  meet,  in  the  glass  or  vessel  for  receiving  them,  whereas  the  me- 
thod lately  patented,  and  now  in  use  for  drawing  soda  water  by 
means  of  a  compound  cock,  is  to  suffer  the  two  liquors  to  nnite  in 
the  cock,  Whereby  the  stronger  liquor  is  forced  up  the  tube  of  the 
weaker,  and  the  whole  spoiled." 

We  are  ndt  certain,  and  ()o  not  think  it  necessary  to  ascertain, 
whether  in  all  the  five  patents  previously  obtained,  the  mixture  of  the 
liquids  takes  place  before  it  actually  leaves  the  cock,  or  not,  although 
we  believe  this  to  be  the. case,  but  we  do  not  believe  that  the  evil 
above  stated'^  namely,  that  the  stronger  liquor  is  forced  up  the  tul»e, 
&G.,  necessarily,  or  generally,  exists — ^by  the  by^  which  is  the  stronger 
and  which  the  weaker  liquor  of  the  two  named,  we  really  do  not 
know*— where,  from  the  lieigbt  of  the.  fluids,  there  is  a*  moderate 
pressure,  this  pressure  combined  with  the  ready  exit  which  they  find 
from  the  cock,  would  prevent  such  an  effect.  Some  of  the  former  pa- 
tentees claim  the  drawing  off  of  two  fluids  by  one  cock,  and  either 
this  claim  is  worthless,  or  the  present  interferes  with  it. 


29.  For  a  CAurn,  called  the. ''balance  lever  chum;"  Qdeb 
Arg^vine,  cit^.  of  New  Yo^k,  April  19.. 

This  churn  is  tWo  churns,  each  ^f  which  has  its  dasher  and  staff. 
A  lever  is  made  to  vibrate  like  a.  scale  beam,  and  has  a  dasher  staff 
attached  to  each  of  its  ^ds,  the  churns  being  firmly  fixed  on  a  plat- 
form beneath  them.  A  band  wheel,. turned  by  a  winch,  gives  motion 
to  a  whirl,  on  the  shaft  of  which  there  is  a  crank,  and  a  pitman  from 
this  crank  causes  the  lever  to  vibrfite.  What  the  patentee  **  particn- 
Urly".  claims  *Ms  the  equalizing  powefc*  and  combined  advanta^  of 
the  driving  wheel,  fly  wheel,  crank,  and  horizontarpitman,  in  giving 
motion  to  two  churns  in  one  operation^ V 


30.  For  a  Centre  Point  Spring  Bit;  Daniel  FUnt>  Noblebo- 
rough,  Lincoln  county,  Maine,  April  19.  '  >  ' 

This  bit  may  be  iikened,  in  form,  to  a  tuning  fork,  the  handle  of 
which  would  repre^nt  the  sbank,  and  the  forked  ends  th^  cutting 
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points.  One  of  these  points  is  notched, 
so  as  to  cut  k  double  groove,  and  the  op- 
posite point  is  chisel  shaped,  to  cut  out 
the  stun  between  the  two  grooves.  The 
■  bit  may  be  fixed  in  a  lathe,  or  stock. 
To  gauge  it  to  the  exact  size  required, 
a  thumb  screw  passes  through  the  two 
forks,  and  by  means  of  this  the  points 
may  be  drawn  together.  The  inside 
edges  of  the  cutting  ends  may  be  so 
formed  as  to  give  a  taper,  or  beviled  en- 
tering to  the  plug  which  is  to  be  cut  out 
by  it.  There  is  also  a  centre  piece,  which 
being  borne  up  by  a  spiral  spring,  re- 
cedes as,  the  points  advance. 

The  principal  intention  of  the  bit  is 
to  manufacture  plugs  for  ships,  although 
it  is  applicable  to  other  purposes,  such 
as  making  bungs  for  barrels,  &c. 


31.  For  a  Cutting  Box  for  Straw,  Stalks,  ^c;  Jacob  Har- 
land,  Tompkinsville,  Monroe  jcounty,  Kentucky,  April  19. 

A  winch,  which  is  to  be  turned  by  hand,  has  on  its  shaft  a  fly 
wheel  and  crank.  The  crank  gives  motion  to  the  cutting  knife,  which 
is  fixed  in  a  frame,  working  up  and  down  at  the  front  end  of  the  box, 
like  a  saw  frame.  The  feeding  is  effected  by  a  rack,  and  the  parts, 
generally,  operate  upon  the  same  principle  with  a  number  of  other 
straw  cutters.  There  are  certain  claims  made,  but  they  refer  to 
trivial  points,  and  not  to  any  thing  essential  to  such  a  machine. 


32.  For  apparatus  or  machinery  for  Holding  and  Guiding 
Edge  Tools  in  the  operation  of  Grinding^  George  A.  Madeira, 
Chambersbui^,  Franklin  county,  Pennsylvania,  April  19. 

(See  specification.) 


38.  For  Protecting  Bank  Notes,  4rc.  from  being  counterfeit- 
ed; Francis  Peabody,  and  Joseph  Dixon,  Salem,  Essex  county, 
Massachusetts,  April  20. 

The  object  had  in  view  by  the  patentees  is  to  prevent  the  counter- 
feiting of  bank  notes  by  means  of  lithography.  Those  acquainted 
with  that  art  are  aware  that  the  impression  upon  a  bank  note,  or  other 
engraving,  printed  with  ink  into  which  oil  enters  as  a  component 
part,  may  be  transferred  on  to  stone,  and  the  stone  then  used  to  fur- 
nish similar  impressions  on  paper.  According  to  recentf  accounts 
from  Europe  the  utmost  perfection  has  been  attained  in  this  process, 
which,  as  it  is  merely  mechanical,  may  enable  one  who  is  no  artist 
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to  imitate  the  work  of  the  best  engrstera  in  a  way  which  shall  defy 
detection.  ' 

The  means  hj  which  the  patentees  effect  their  object  is  bj  taking 
printers'  ink,  or  ink  made  from  oil,  which  is  to  be  of  a  pink,  light  bine, 
or  other  tint,  and  which  will  8erve«s  a  ground  for  the  black  ink  ^ne- 
rally  used  in  printing  bank  notes.  The  paper  intended  to  be  printed 
on  is  first  covered  wholly,  or  in  part,  with  the  li^t  coloured  oleage- 
nous  ink,  and  after  this  the  notes  are  printed  with  black  ink  in  the 
usual  way.  Any  attempt  to  make  a  lithographic  transfer  from  paper 
so  prepared  must  fail  altogether,  as  every  part  which  has  either  the 
tinted  or  the  black  ink  on  it,  will  affect  the  stone,  and  only  a  conha- 
ed,  blurred  impression,  can  be  obtained  from  it. 

The  claim  is  to  the  preparing  of  paper  in  the  manner  described. 

34.  For  a  Washing  Machine;  Benton  P.  CostoD,  city  of  Phi- 
ladelphia, April  27. 

The  soap  suds  and  the  clothes  to  be  washed  are  put  into  a  suitable 
trough,  and  within  this  trough  is  a  fluted  washboard;  a  fluted  roller, 
borne  down  by  sprinss,  is  made  to  vibrate  over  the  board  by  proper 
contrivances,  of  which  we  have  as  little  inclination  to  ^ve  adescnp- 
tioBf  as  most  of  our  subscribers  would  have  to  read  it  if  given. 


36*  For  an  Engine  for  Tumit^  Whip  Sticks^  or  Handles; 
Andrew  Mallory,  RuBsel,  Hampden  county^  Massachusetts,  April 
27. 

This  engine  is  intended  to  be  used  in  taming  whip  handles  taper- 
ine,  either  regularly  or  otherwise,  and  it  msj  also  be  tmjAojtd  far 
beives,  or  other  sticks,  whether  cylindrical  or  taperiqg.  The  stick 
to  be  turned  may  be  fixed  in  the  mandril  of  a  common,  taming  lathe^ 
and  the  apparatus  here  patented  placed  in  front  of  it.  It  consists,  in 
part,  of  a  frame  with  parallel  sides,  equal  in  length  to  the  length  of 
the  stick  to  be  turned.  A  piece  carrying  a  cutter,  which  operates  as 
a  gouge  and  chisel,  slides  along  in  grooves  on  these  sides.  This 
sliding  part  consists  of  two  bars  hinged  together  at  one  end,  and  ca- 
pable of  being  opened  or  closed  at  the  other;  and  near  to  this  latter  end 
IS  fixed  the  cutter  before  spoken  of.  The  stick  to  be  turned  rests  on 
a  hollow  bearing  of  metal  on  the  lower  piece,  and  the  cntter  passes 
through  the  upper  piece.  It  is  evident  that  if  these  two  parts,  which 
form  the  hinged  sliding  bar,  recede  from  each  other  as  the  bar  ad- 
vances, the  article  operated  upon  by  the  catter  will  have  a  corre- 
sponding increase  in  its  diameter.  To  effect  this,  each  of  the  bars 
has  a  tongue  on  it  which  slides  in  a  groove  on  one  of  the  cheeks  of 
the  frame.  There  are,  of  course,  two  grooves,  and  if  these  were  pa- 
rallel to  each  other,  the  two  parts  of  the  sliding  bar  would  keep  at 
the  same  distance  apart,  and  the  article  turned  would  be  cylindrical; 
but  if  the  grooves  recede,  the  bars  wilt  be  gradually  separated,  and 
the  article  will  be  tapered. 

The  whole  machine  is  claimed  as  new,  and  not  as  an  improvement 
on  any  other  for  the  same  purpose  previously  known. 
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36.  For  an  in^ravement  in  the  Plough;  John  B.  Norton,  Uti- 
ca,  Oneida  county,  New  York,  April  27. 

This  is  to  be  a  self-gharpening  plough,  and  the  description  amounts, 
altf^ther,  to  bat  live  lines*  The  improvement  is  said  to  consist 
in  a  recess  on  the  back  of  the  moald  boards  and  a  projection  on  the 
flanch  to  fill  this  recess,  which  is  to  be  sufficiently  wide  to  prevent 
the  flanch  from  tipping,  or  changing  its  position  on  the  mould  board; 
it  is  intended^  likewise,  to  prevent  the  flanch  from  shifting  when  the 
pattern  is  being  moulded.  The  foregoing  description  is  somewhat  ob- 
scure; we  have  the  drawing  before  us,  but  there  is  in  this  also  so 
much  taken  for  granted,  that  we  have  not  sufficient  imagination  to 
fill  up  the  chasms,  and  may  in  consequence,  suffer  great  loss. 

37.  For  Obtaining  Opium  from  the  Poppy,  by  expression ; 
Lucius  Cook,  Shrewsbury,  Monmouth  county.  New  Jersey,  April 
27. 

We  have  here  a  specification  still  more  brief  than  the  la^t,  being 
merely  informed  in  it  that  opium  is  to  be  expressed  from  the  poppy 
by  a  press  of  any  kind;  a  screw  press,  like  that  of  an  oil  mill,  being 
preferred. 

88.  For  Applying  Copal  or  other  Varnish  to  Whip  stocks,  or 
other  articles,  by  dipping;  Frederick  Morgan,  Westfield,  Hamp- 
den county,  Massachusetts,  April  27. 

The  articles  to  be  operated  on  are  to  be  dipped  into  a  tube  filled 
with  the  varnish,  which,  it  is  said,  is  a  superior  method  to  the  use 
of  a  brush.  This  is  the  whole  recipe,  and  we  are  very  apprehensive 
that  there  are  but  few  persons  in  the  habit  of  using  varnish  who  have 
not  occasionally  resorted  to  the  same  mode;  we  have  repeatedly  done 
it,  although  not  with  whip  stocks,  and  we  may  probably  do  it  again, 
with  <^  other  articles/'  the  patent  before  us  to  the  contrary  nptwitb- 
standing. 

39.  For  a  Floating  Screw  Dock;  Stephen  F.  Stinchfield,  New 
Qrieans,  Louisiana,  April  27. 

The  floatsi  wkkh  in  this  eontrivance  are  to  answer  tlie  purpose  of 
wharves  in  the  ordinary  screw  dock,  are  formed  by  two  boats,  or 
fiats,  securely  framed  and  planked.  Screws,  with  their  proper  nuts, 
•re  •ttstained  npen  these  floats^  and  are  of  auifreifint  leoetb  to  reach 
down  to  the  cradle  beams  over  which  the  vessel  is  tf»  be  floated^  and 
upon  which  there  are  the  necessary  keel  blocks,  Wge  bloeks^  and 
other  apportenancea.  The  claim  is  to  <'  the  before  described  floating 
screw  dock,  for  raisina  vessels^  or  for  floating,  them  over  sand  bars, 
or  when  ran  agrcMind.'^  . 

The  screw  dock  has  been  previously  patented,  and  is  extensively 
used;  and  as  it  ia  intended  to  employ  this  floating  dock  for  the  pur* 
pose  of  repairing  vessels,  we  apprdiend  that  the  claim  of  the  pale*- 
tea  will  not  ha  available,  for  althoagh  he  nsea  floats  instead  of 
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whanres  upon  which  to  sustain  his  screws,  these  still  operate  in  the 
same  way  with  those  alluded  to. 

We  are  at  a  loss  to  perceive  how,  on  the  plan  we  are  now  consi- 
dering, the  cradle  beams  are  to  be  passed  under  a  vessel  which  is 
aground;  there  may  possibly  be  instances  in  which  this  can  be  done, 
but  we  think  they  must  be  very  rare. 


40.  For  a  machine  to  Prepare  Card  Boards  to  receive  the 
handle  and  the  card ;  Homer  Whittemore,  Newtown,  Queen's 
county,  New  York,  April  27. 

The  card  board  is  to  have  two  dovetailing  kerfs  sawed  into  it  bj 
means  of  a  circular  saw,  in  the  usual  manner.  It  is  then  placed  upon 
a  machine  which  holds  it  firmly,  and  a  chisel,  filed  in  a  sliding  frame, 
is  brought  up  by  a  crank,  and  cuts  out  the  chip,  which  there  is  also 
a  contrivance  to  remove.  The  handle  is  then  driven  in  to  its  place, 
and  the  projecting  part  of  it  planed  off  by  revolving  planes,  attached 
to  the  mandril  of  a  turning  lathe. 

41.  For  a  Lever  Power  Machine  for  Propelling  JMills,  and 
which  may  he  applied  to  boats,  water  craft,  rail-road  carriages, 
&c.;  William  Rhodes,  Trenton,  Gibson  county,  Tennessee,  April 
27. 

This  is  another  of  those  miserable  schemes  for  gaining  power  which 
can  deceive  those  only  who  are  totally  ignorant  of  the  principles  of 
mechanics,  a  class,  however,  which,  unfortunately,  appears  in  every 
community  to  be  a  very  large  one. 

A  crank  placed  on  the  end  of  a  vertical  shaft  is  to  be  tamed  b^ 
horse,  or  other  power;  at  the  lower  end  of  this  shaft  is  a  large  hon- 
zontal  crown  wheel,  the  teeth  of  which  drive  a  wallower;  and  from 
the  shaft  of  the  wallower  rises  a  pitman,  which  alternately  elevates 
and  depresses  two  long  levers  of  the  second  kind.  Palls,  orcatches, 
descend  from  these  levers,  and  eneage  into  ratchet  wheels  on  a  ho- 
rizontal shaft,  there  being  two  such  wheels,  one  for  the  catch  of  each 
lever.  The  levers,  as  they  rise,  drag  round  the  shaft  of  the  ratchet 
wheels,  and  from  this,  the  power,  created  by  the  described  arrange- 
ment, is  to  be  communicated  and  employed  for  any  required  pur- 
pose. 

42.  For  a  Rotary  Toggle  Joint  Press;  Thomas  W.  Harvey, 
Jamestown,  Giautauqua  county.  New  York,  April  27. 

Without  a  drawing  we  shall  not  attempt  a  description  of  this 
press,  particularly  as  we  expect,  at  an  early  day,  to  publish  the  spe- 
cification, with  an  engraving.  We  will  merely  observe  that  what  is 
usually  called  the  toggle  joint  is  not  employed  in  it,  the  two  levers 
which  operate  upon  this  principle  not  being  connected  together,  al- 
though they  are  brought  into  contact  with  each  other  by  the  revolu- 
tion of  two  parallel  shafts  from  which  they  project.  The  machine  is 
about  being  put  into  operation  in  New  York,  and  should  it  answer 
the  anticipated  purpose,  it  may  be  applied  to  the  cutting  of  various 
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artieles;  to  Btampiog  impressions  from  dies,  and  for  a  great  Tariety 
of  other  objects. 

48.  For  a  machine  for  Planing,  Tonguing,  and  Cfrooving 
Boards;  John  Drumraond,  Whitestown,  Oneida  county,  New 
York,  April  27.  ' 

Two  pullej8,  of  about  eighteen  inches  in  diameter,  and  which  run 
verticallj,  are  placed  at  siich  distance  from  each  other  as  shall  cor- 
respond with  the  length  of  the  stuft'  to  be  planed.  Planes  are  at- 
tached to  a  strap,  or  band,  which  passes  round  these  pulleys,  and  the 
plane  stocks  are  supported  by  ways,  on  which  pins,  or  a  tongue,  pro- 
tecting from  it,  bear,  as  the  straps  and  planes  revolte.  The  board  to 
be  planed  is  placed  upon  a  horizontal  bed,  or  bench,  so  situated  that 
the  faces  of  the  planes  shall  pass  over  it.  The  planes,  as  they  pass 
round,  strike  against  a  spring  catch  intended  to  shift  the  board  undfer 
them,  laterally,  at  every  stroke. 

The  claim  is  to  <<  the  before  described  machine  for  planing  boards; 
particularly  the  way;  with  semicircular  ends,  the  belt  and  pulleys  by 
which  the  plane,  or  planes,  are  moved  and  governed;  and  the  move- 
able parts  for  giving  proper  thickness  to  the  boards." 

We  are  of  opinion  that  this  machine  has  never  been  tried  in  prac- 
tice, as  we  believe  that  after  doing  so  the  inventor  would  have  de- 
clined taking  a  patent  for  it;  the  objections  to  it  appear  to  us  to  be 
numerous  and  insuperable. 

44.  For  a  Wind  and  Water  Wfieeh  Adkins  Nash,  Addison, 
Washington  county,  Maine,  April  27. 

This  IS  a  wheel  with  wings,  or  buckets,  hinged,  or  suspended  by 
pins,  upon  nirhich  they  turn,  in  order  to  their  being  presented  edge- 
wise, or  flatwise,  to  the  fluid  which  is  to  act  upon  them. 

The  floats,  or  wings,  are  to  be  made  concave  on  one  side  and  con- 
vex on  the  other;  the  wheel,  when  used  for  wind,  is  to  be  placed  ver- 
tically, and  a  very  complex  apparatus  of  ropes  and  blocks  is  employ- 
ed to  give  to  the  wings,  or  sails,  a  proper  direction;  four  pulleys 
being  used  to  each  wing.  There  is  an  endless  screw  and  a  cog  wheel 
employed  to  turn  a  barrel,  over  which  pass  numerous  ropes  that  are 
reeved  through  the  pulley  blocks  in  a  way  which  we  do  not  think  it 
worth  while  to  describe.  When  operated  upon  by  water  the  floats 
are  to  regulate  themselves. 

45.  For  a  Process  for  Flattening  Window  Glass;  John  J. 
Adanis,  city  of  Washington,  District  of  Columbia,  April  27. 

The  apparatus  here  patented  is  intended  for  flattening  cylinder 
window  glass.  It  consists  of  a  circular  oven,  or  flattening  furnace, 
having  in  it  a  circular  rail-way  of  cast  iron,  upon  which  the  flatten- 
ing apparatus  can  be  made  to  revolve.  The  cylinder  is  to  be  put  in 
through  the  stick  hole,  and,  as  it  is  acted  upon  by  the  fuel,  is  carried 
round  until  it  arrives  opposite  to  one  of  the  flattening  mouths,  where 
it  is  flattened  out  upon  a  stone  in  the  usual  manner.     By  further 
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tnrniogy  k  is  curried  roond  until  it  arrms  at  what  it  ealkd  tlK  cm>1- 

iDg  arcn.  This  is  an  arch  of  about  thirtj  feet  in  lei^^tfa,  and  Ik-ee 
in  width;  within  it  two  endless  chaias  pass  over  rollers  which  cross 
it  at  suitable  distances,  for  sustaining  the  chains.  Upon  these  chains 
are  kejed  plates  of  sheet  iron,  about  three  by  two  and  a  half  fcct» 
upon  one  of  which  the  flattened  plate  is  laid  from  the  Aattenin^  ap- 
paratus;  the  endless  chain  is  then  carried  forward  bj  turning  a  win& 
until  another  sheet  of  iron  presents  itself  to  receive  another  plate  of 
glass;  the  plates  are  thus  ffradually  carried  along  the  cooling  arch, 
until  they  are  readj  to  be  delivered  from  the  far  end. 

The  plan  of  the  cooling  arch  is  similar  to  that  of  the  annealing 
ovens  at  the  flint  glass  works,  and  would  undoubtedly  answer  the 
intended  purpose;  we  have  not  equal  confidence  in  the  annealing  fur- 
nace, and  the  apparatus  within  it.  Without  the  aid  of  actual  expeci- 
ment  it  is  not  possible  to  saj  that  the  fire  can  be  so  managed  as  to 
aflbrd  the  exact  degree  of  heat  which  is  requisite,  or  that  the  revolv- 
ing rail-waj  would  not  be  attended  by  unanticipated  difficulties  in 
the  course  of  its  operation. 

46.  For  an  improvement  in  the  Christ  Mill;  Amos  Barnes, 
Colesviile,  Broom  county,  New  fork,  April  27. 

It  is  said  that  by  this  improvement  the  power  required  for  drivii^ 
the  mill  is  lessened,  the  motion  of  the  stone  regulated,  thefrictioii  r^ 
duced,  and  even  grinding  promoted.  The  stones  are  to  be  akMNit  two 
feet  in  diameter,  and  the  upper  one,  the  runner,  is  to  be  covered  with 
a  casing  of  cast  iron,  in  order  to  give  it  weight;  the  eye  of  the  stone 
is  to  be  wider  on  the  lower  than  on  the  upper  side,  and  above  the 
drum,  or  pulley,  there  is  to  be  a  balance  wheel  by  which  the  mill  is  to  be 
driven;  tnere  are  to  be  several  other  contrivances  which,  h<twever,  are 
so  similar  to  what  we  have  had  repeated  occasions  to  destrttie,  that 
we  omit  further  notice  of  them.  A  number  of  thinss  are  claime«l, 
some  of  which,  as  that  of  weighting  the  stone,  the  rorm  of  the  eye, 
&c.  &c  are  old;  if,  however,  the  mill  performs  better  than  any  other, 
as  the  patentee  says  it  does,  that  at  least  will  be  something  new. 


47.  For  a  Reaction  Water  Wheel  far  Miles  John  Moffit, 
Richmond,  Ross  county,  CMiio,  April  27. 

This  is  tery  much  like  the  common  tub  wheel,  but  there  are  assae 
provisions  made  respecting  its  structure  which  we  da  not  fiiUy  un- 
derstand. 

The  wheel,  we  are  told,  is  to  be  made  of  eight  solid  blocks,  and  is 
to  run  horizontally  upon  the.  lower  end  of  a  shaft,  which  is  to  be  a 
hollow  cylinder  in  order  to  prevent  the  too  great  weight  of  water 
upon  the  wheel.  This  cylinaer  is  to  be  surrounded  by  another,  sad 
between  these  the  water  is  to  descend  to  the  openings  which  sar- 
round,  and  are  near  to,  the  periphery  of  the  wheel.  Tnere  are  to  be 
eight  of  these  perforations  passing  obliquely  from  the  upper  to  the 
lower  surface,  at  an  angle  of  forty -five  degrees.  The  improfements 
principally  relied  on«  are  the  delivery  of  the  water  at  the  bottom  ia- 
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stead  of  the  side  of  the  wheel,  and  the  doaUe  cyHnder  fur  its  do* 

SGODt. 

We  perceive  do  advantagey  whilst  there  is  a  real  disadvantage  in 
delivering  the  water^at  the  bottom^  instead  of  at  the  sides;  the  point 
of  deliverj  of  a  large  portion  of  the  water  most  be  considerably  nearer- 
to  the  centre  of  motion  on  the  former,  than  on  the  latter  plan;  and 
besides  this,  the  delivery  at  the  bottom  is  not  itself  new. 

48:  For  a  Machine  /or  Spinning  fFboi  and  Coitan;  David 
Newbrou^h,  Riley  Township,  Butler  county,  Ohio,  April  27. 

A  spinning  wheel,  instead  of  torning  one  only,  gives  motion  to 
six,  or  more,  spindles,  by  sai table  bands.  The  carded  rolls  are  placed 
in  troughs  or  gutters  opposite  to  the  spindles,  and  there  are  the  re- 
quisite contrivances  for  winding  the  yarn  upon  the  spindles  after  it 
has  been  span.  There,  however,  is  nothing  worth  a  particular  de* 
scription,  as  the  whole  apparatus  is  similar  to  a  number  of  other  do- 
mestic spinners  patented  a  few  years  since,  but  which  have  ^one  out 
of  fashion  since  the  extensive  introduction  of  machinery  into  our 
manufactories. 


.  49.  For  a  machine  for  Hulling  Clover  Seed;  George  Mono- 
hoD,  Augusta,  Columbiana  counter,  Ohio,  April  27. 

A  trough  is  made  which  is  to  be  eight  feet  long,  two  feet  wide,aQd 
one  foot  hmh.  The  bottom  of  this  trough  is  concave  lengthwise,  to 
a  radius  ottwentv  feet,  and  is  fluted  across  in  flutes  of  half  an  inch 
wide.  Within  this,  is  fitted  a  convex  rubber  which  may  be  about 
half  the  length  of  the  trough,  and  is  ftimished  with  hapdles,  for  the 
parpose  of  working  it  backward  and  forward. 

After  describing  this  contrivance,  the  patentee  adds  that  he  ulso 
elaiiis  the  Fifl;ht  to  any  machine  made  of  wood  in  the  form  of  mill 
stones,  whether  placed  horizontally  or  perpendicularly,  enclosed 
within  a  hoop,  or  otherwise,  guttered,  or  reeded,  and  whether  mov- 
ed by  horse,  or  man,  power.  The  description  of  the  actual  machina 
did  not  certainly  prepare  us  for  iuch  a  claim  to  machinery  which 
bears  scarcely  any  analogy  with  it;  and  which  indeed  seems  to  us 
to  be  a  little  like  claiming  all  rubbing  machines,  past,  present,  and 
to  come. 


50.  For  an  improvement  in  the  Saw  Mill;  John  R.  Drake, 
Owego,  Tioga  county,  New  York,  April  27. 

The  saw  frame  and  fender- posts  of  this 
machine,  are  constructed  in  the  usual 
way^  the  maia  difference  in  it  being  in 
the  form  of  the  teeth  of  the  saw.  In  a  saw 
of  six,  or  six  and  a  half  feet  in  length,  there 
are  to  be  about  twenty  teeth,  the  cutting 

Sinta  of  which  are  to  project  downwards 
A  a  «« duck's  bill  chisel."  The  form 
intended  will  be  seen  by  the  sketch  in  the 
margin.    Guide  pieces  are  to  be  fastened 
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to  the  fender  postSi  through  notches  in  which  the  saw  is  to  work,  tod 
it  is  thas  to  receive  a  lateral  sapporti  the  claim  is  to  the  peculiar 
form  of  the  teeth,  and  to  the  guides. 

The  latter  have  been  freqaentlj  used,  and  the  former,  we  appre- 
hend, will  not  often  be  adopted.  For  most  kinds  of  timber,  the  cutting 
soph  teeth,  will  be  too  rank;  but,  independentlj  of  this,  a  saw  so 
formed  will  last  but  Itttle  time,  as,  in  the  process  of  sharpening,  the 
teeth  will  not  merely  retire  back,  but  will  actually  disappear.  Teeth 
made  in  the  usual  manner  can  be  so  sharpened  as  to  cut  upon  the  pro- 
po8ed>*  duck's  bill"  principle,  bj  merelj  filing  them  hooking  under- 
neath,  and  taking  off  the  point  nearly  straight,  on  the  front  edge  of 
the  saw. 


5L  For  an  improvement  in  the  Turning  Lathe;  William 
Green,  Bedford  county,  Tennessee,  April  27. 

The  inventor  says  that  this  lathe  has  a  carriage  moved  by  iron 
cogs,  to  work  the  gouees,  and  an  oblique  and  nipped  bit  for  smooth- 
ing and  centring  cylinders;  the  souges,  &c.  being  tempered  by  screws. 

whatever  merit  may  be  attributed  to  this  lathe  in  the  part  of  the 
country  where  the  patentee  resides,  he  would,  in  other  parts  of  (he 
Union,  find  it  to  be  a  very  rude  kind  of  instrument.  He  may  have 
invented  the  whole  as  described  by  him,  but,  were  he  well  acquaint- 
ed with  the  lathes  now  in  use,  he  would  acknowledge  hia  own  to  be 
a  very  indifferent  make-shift. 


52.  For  apparatus  for  Preventing  Chimneys /ram  Smoking; 
Jeremiah  Sullivan,  Washington  city,  District  of  Columbia,  April 
27.  • 

Jambs,  a  top  plate  and  back,  are  to  be  made  much  in  the  nsnai 
form  of  the  Franklin  stoves;  the  upper  section  of  the  back  plate  is 
hinged,  so  that  it  may  be  opened,  or  closed,  at  pleasure,  to  alter  the 
size  of  the  throat.  In  addition  to  this,  there  are  to  be  sliding  damp- 
ers to  draw  out  and  regulate  the  draft  in  the  flue.  In  these  consist 
the  alleged  tnoenlion,  althouj^  such  contrivances  are  well  known 
and  extensively  used.  We  have  had  repeated  occasions  for  making 
similar  remarks,  the  latest  will  be  found  at  p.  163,  where  it  will  be 
seen  that  a  similar  apparatus  was  patentea  on  the  irth  of  llarch 
last 

There  is  not  any  thing  said  in  the  form  of  a  claim,  and,  of  coarse, 
the  whole  arrangement  described  is  viewed  by  the  patentee  as  new. 


53.  For  a  Cotton  Press;  David  Philips,  Natchez,  MJwfaappir 
April  27. 

There  is  some  novelty  in  the  construction  of  this  press,  more,  in 
fact,  than  is  exhibited  by  a  majority  of  those  patented  for  the  same 
purpose.  The  packing  is  effectedf  l^  means  of  a  screw  whidi  ia 
placed  vertically,  operating  upon  followers  in  a  box  placed  horizon- 
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tatly^  and  the  machine  may  be  so  constraeted  as  to  pack  two  bales 
at  once. 

Two  strong  beams,  thirty-four  feet  in  length,  and  two  feet  in 
width,  are  to  be  laid  horizontally;  these  are  connected  toeether  by 
end  pieces  framed  into  them,  which  end  pieces  are  equal  in  length  to 
that  of  the  bale  to  be  formed.  This  frame,  when  enclosed  below  and 
above  with  proper  doors,  forms  the  boxes  into  which  the  cotton  is  to 
be  forced  by  the  followers.  From  the  middle  of  this  fri^me  rise  two 
vertical  cheeks  between  which  the  screw  is  sustained;  this  screw 
B|ay  be  twelve  or  fourteen  feet  in  length,  and  extends  down  below 
the  horizontal  box  where  the  power  is  applied  to  turn  it.  The  hut 
through  which  it  passes  slides  between  the  cheeks,  and  is  raised  and 
lowered  by  turning,  the  screw,  which  does  not  itself  ascend  or  de- 
scend, but  merely  moves  the  nut.  Now  we  will  suppose  the  nut 
raised  between  the  cheeks  to  the  upper  part  of  the  screw,  and  the 
followers  to  be.  withdrawn  from  the  horizontal  boxes  in  which  the  cot- 
tpn  is  to  be  packed;  in  this  state  of  things  the  doors  are  to  be  open- 
ed, the  boxes  filled  with  cotton^  and  the  doors  then  closed,  when  the 
operation  of  pressing  commences.  In  order  to  cause  the  nut,  as  it 
is  drawn  down,  to  act  upon  the  follower,  strong  pieces  of  tiniberare 
hinged  to  it  by  one  end,  and  by  the  other  to  the  followers;  and  when 
the  nut  is  up,  these  timbers  may  stand  at  an  angle  of  forty-five  de- 
grees with  the  frame;  as  they  are  drawn  down  they  approach  towards 
a  horizontal  position,  and  when  complete];^  down  are  actually  hori- 
zontal. The  two  acting  together  operate  like  the  toggle  joint  which 
.»  straightened  by  the  screw,  thus  forcing  in  the  followers  upon  the 
cotton. 

The  usual  provision  is,  of  course,  made  io  the  boxes  to  receive  the 
baling  and  ropes  for  baling  the  cotton,  which  needs  no  explanation 
as  It  is  common  to  cotton  presses  of  every  description. 

54.  For  Making  Barrels^  and  other  vessels^  so.  tight  as  to 
hold  Ot'/of  variotts  descriptions;  Barnabas  Springer,  Henry  coun- 
ty, Indiana,  April  27. 

After  the  barrel,  or  other  vessel,'  has  been  put  together,  the  hoops 
are  to  be  loosened,  and  the  joints  allowed  to  open,  when  glue  is  to 
be  passed  into  all  the  joints,. and  the  hoops  tightened.  The  joints  in 
the  heads  are  to  be  previously  secured  in  the  same  way.  Would  not 
gum  water^  or  other  mucilage,  answer  equally  well,  and  be  more 
easily  managed? 

55.  For  a  machine  for  Moulding  and  Pressing  Bricks;  Daniel 
Bomford,  Deerfield,  Oneida  county^  New  York,  April  28. 

Of  this  machine  there  is  a  long  description  given,  which  ends  by 
claiming  ^<the  before  described  machine  for^  moulding  and  pressing 
bricks;*?  the  said  machine,  however,  is  very  obscurely  described  as 
relates  to  some  of  its  important  working  parts;  aiKl  although  we  doubt 
not  that,  in  point  of  arrangement^  it  presents  sufficient  novelty,  there 
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is  bnt  little  of  it  in  its  iDdividual  parts,  or  in  the  mode  of  its  opera- 
tion* 

The  clay,  after  being  properly  prepared,  is  put  into  a  hopper,  un- 
der whichthere  is  a  carriage  runnins  horizontal  Ij,  it  being  moved  bj 
means  of  a  rack  and  pinion;  the  moulds  are  to  be  placed  upon  this  car- 
riage, and  run  under  the  hoppers;  a  presser,  or  follower,  within  the 
hopper,  is  then  brouffht  down,  which  carries  a  portion  of  the  claj  be- 
fore it  into  the  moulds;  after  this  the  moulds  are  run  out,  and  the 
operation  repeated. 

56.  For  Preparing  Luminous  Glasses  to  be  used  in  Orreries, 
PianetariutnSf  ire.;  Morris  J.  Gardner,  York,  York  county,  Peim* 
syivania,  April  30. 

Globular,  or  other  glasses,  which  are  to  represent  planets  or  satel- 
lites,'are  to  have  a  sufficient  portion  of  phosphoric  oil  poured  into 
them  to  moisten  their  inner  surfaces.  A  small  opening  is  to  be  left 
for  a  siipply  of  air  to  excite  the  luminous  appearance;  this  consti- 
tutes the  whole  invention,  whiph  is  one  of  those  that  will,  probably, 
not  be  carried  into  operation  by  any  one  except  the  inventor  himself; 
at  all  events  we  are  fully  convinced  that  he  will  not  make  a  fortune 
by  his  discovery.  We  could  suggest  what  we  deem  much  better 
modes  of  accomplishing  the  end  proposed,  but  are  apprehensive  that 
even  they  would  rarely,  if  ever,  be  essayed,  and  we  are  no  admirecs 
of  abortions.  ' 


57.  For  a  mode  of  Bleaching  Yellow  Wax;  John  N.  Sbultze^ 
chemist,  city  of  New  York,  April  30. 
(See  description.) 


'  Spsoifioations  of  Ameeioan  Patents. 

Specification  of  a  patent  for  machinery  for  Planing  Boards,  Dressing 
Marble,  and  other  substances,  and  for  Sawing  Tenons.  Granted 
to  Moses  Lanoaster,  city  of  Philadelphia,  ^pril  5, 1832. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Moses  Lancas- 
ter, of  the  Northern  Liberties,  in  the  county  of  Philadelphia,  have 
invented  an  improved  machine,  which  may  be  used  for  planing  boards, 
and  reducing  marble,  and  other  kinds  of  stone,  metallic,  and  other 
substances,  to  a  flat  surface;  and  in  which  circular  saws  are  also  em- 
ployed for  the  slittinff  of  tenons,  and  other  purposes,  and  that  the 
following  is  a  full  and  exact  description  4h^reof. 

For  the  planing  of  boards  I  construct  a  wheel  which  is  made  to 
revolve  vertically  upon  a  horizontal  shaft  by  any  suitable  power.  Or 
instead  of  a  wheel,  two,  four,  or  any  other  number  of  arms  may  pro- 
ject from  said  shaft,  and  carry  such  irons,  cutters,  grinders,  and  po- 
lishera,  as  are  intended  to  be  fixed  upon  the  wheel.  The  diameter 
of  the  wheel  must  be  more  than  double  the  width  of  the  article  to  be 
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cut,  planed,  ground  or  polished.  Catters,  madte  in  the  manner  of 
plane  irons,  are  employed  for  planing,  their  cutting  edges  being  on 
one  face  of  the  wheel,  and  thej  being  set  and  secured  in  their  places 
bj  wedges,  or  otherwise. 

I  do  not,  in  general,  make  the  face  of  the  wheelwherethe  cutters 
operate,  of  a  continued  flat  surface,  but  near  to  its  periphery  I  turn 
it  down,  OF  otherwise  reduce  it  so  that  it  shall  form  two,  three,  or 
more  parallel  planes,  each  one-fourth  of  an  inch,  more  or  less,  below 
the  other.  Each  of  these  faces  may  be  furnished  with  cutters j  that 
nearest  the  rim  takine  the  place  of  the  ordinary  jack  plane^  and  the 
others  in  succession  ^rther  reducing  and  smoothing  the  substance* 

When  stone,  or  other  hard  material,  is  to  be  cut,  the  cutters  must 
be  so  formed  as  to  adapt  them  to  the  intended  purpose.  When  sub- 
stances are  to  be  ground,  or  polished,  pieces  of  grinding  or  of  polish- 
ing stone,  or  other  suitable  materials,  occupy  the  place  of  the  cutters 
upon  the  face  of  the  wheel. 

A  carriage,  or  sliding  frame,  is  made  to  run  in  grooves,  near  to 
the  face  of  the  wheel,  and  to  pass  above  its  axle,  the  frame  work  of 
the  machinery  being  so  constructed  as  to  sustain  and  guide  said  car- 
riage horizontally;  it  must  be  of  such  length  and  width  as  to  re- 
ceive the  board,  or  other  article  to  be  operated  upon  by  the  wheel. 
Against  this,  such  article  is  to  be  placed,  its  edge  resting  on  proper 
ledges  or  supports,  and  the  whole  being  held  against  the  carriage  by 
clamps^  screws,  or  other  contrivances. 

The  wheel  is  made  adjustible  on  its  gudgeons,  so  that  it  may  adapt 
itself  to  the  thickness  of  the  article  to  be  cut  or  ground. 

For  cutting  tenons,  I  fix  two  or  more  circular  saws  upon  the  same 
shaft,  regulating  th^ir  distance  from  each  other  hj  disks  of  wood  or 
of  metal  placed  between  them.  The  shaft  carrying  these  saws  is 
placed  horizontally  in  the  same  frame  with,  and  parallel  to,  that  car- 
rying the  cutter  wheel.  The  rails,  or  other  stun  upon  which  tenons 
are  to  be  sawed,  are  to  be  secured  upon  the  sliding  carriage  before 
mentioned,  with  the  end  to  be  cut  dowtawards,  so  that  when  the  car- 
riage is  forced  forward  the  revolving  saws  shall  cut  into  it  the  pro* 
per  depth  for  the  tenpn. 

The  saw  shaft  may  be  shifted  endwise,  like  that  of  the  cutter 
wheel,  to  adapt  it  to  its  purpose. 

What  I  claim  as  my  invention  is  the  vertical  wheel,  constructed 
in  the  manner  described,  with  cutters  upon  successive  faced,  retiring 
from  each  other,  or  with  [^finders  or  polishers  applied  in  the  manner 
and  for  the  purposes  hereinbefore  set  forth,  and  also  the  employment 
of  circular  saws~for  cutting  tenons,  operating  in  the  way  described 
in  the  foregoing  specification. 

MosBs  Lanoastsr* 


Digitized  by 


Googk 


262 

S^cification  of  a  patent  for  a  Machine  for  Cleaning  Clover  Seed* 
Granted  to  Gboroe  Faber,   Chamberaburg^  FranUin  county, 

Pennsylvania^  AprU  5,  183£. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  George  Faber, 
of  Chambersburgh,  in  the  state  of  Pennsylvania,  have  invented  an 
improvement  in  the  machine  employed  for  the  cleaning  of  clorer 
seed,  and  that  the  following  is  a  full  and  exact  description  thereof! 

In  my  machine,  the  clover  to  be  cleaned  is  made  to  pass  between 
cylinders  and  concaves,  as  in  many  others  constructed  for  a  similar 
purpose;  but  my  cylinders  and  concaves  are  set  with  teeth  in  a  man- 
ner altogether  different  from  that  of  such  as  have  been  heretofore 
made.  I  prepare  wire  cards  by  setting  card  teeth  in  leather  in  the 
usual  manner,  but  of  coarser  wire,  and  with  the  rows  between  the 
teeth  wider  than  ordinary.  The  wire,  for  example,  maybe  about 
No,  \7  or  18,  and  it  is  to  be  so  set  as  to  leave  clear  parallel  spoices 
between  the  rows  of  teeth,  which  spaces  may  bean  eighth  ofan  inch 
or  9)ore  in  width.  These  cards  are  to  be  fixed  upon  the  cylinders, 
with  the  teeth  and  spaces  forming  lines  passing  directly  around,  and 
parallel  with  their  ends;  and  also  in  the  hollow  of  the  concaves  in 
the  same  way. 

When  the  cylinder  and  concave  are  fixed  in  the  frame  within 
which  the  former  is  to  revolve,  the  teeth  of  the  cylinder  pass  in  the 
spaces  between  those  on  the  concave;  the.tWQ  being  placed  so  near 
to  eacb  other  that  the  points  of  the  revolving  teeth  come  nearly  in 
contact  with  the  leather  on  the  concave,  and  the  teeth  on  the  concave 
nearly  touch  the  leather  on  the  cylinder,  whilst  the  teeth  themselves 
run  clear  of  each  other,  that  is,  those  on  the  cylinder  do  not  touch 
those  on  the  concave. 

The  cylinder  is  made  to  resolve  in  such  way  that  the  teeth  on  it 
and  those  on  the  concave  have  no  tendency  to  catch,  their  points 
being  inclined  in  a  direction  opposite  to  that  of  the  revolution. 

I  generally  make  the  concave  to  embrace  one  half  of  the  cylinder, 
or  nearFy  so,  but  this  is  not  a  point  of  great  importance.  I  commonly 
use  two  or  more  cylinders  and  concaves,  placed  below  each  other, 
so  that. the  seed  may/be  successively  acted  upon  by  the  whole  of 
them.  The  best  arrangement  I  believe  to  be  the  employment  of  two 
cylindera  with  their  concaves,  atich  as  I  have  de$crib^,  and  a  third, 
not^et  with  card  teeth,  but  with  its  surface  made  rough,  so  that  it 
may  act  as  a  rubber.  This  cylinder  may  be  made  of  sheet  iron 
punched  from  the  inside  in  the  way  well  known,  or  it  may  be  form- 
ed of  any  other  substance,  or  be  covered  with  any  article  producing 
the  same  effect  Suc^h  cylinders  having  been  frequently  made,  I  do 
not  claim  them  as  making  any  part  of  my  invention;  I,  however,  have 
devised  a  new  mode  of  constructing  the  concave  in  which  sach  a  cy- 
linder may  run;  which  copcave,  or  apron,  I  form  of  leather,  skin, 
cloth,  or  any  similar  material;  this  concave,  or  apron,  I  cause  to 
pass  around  a  portion  of  the  cylinder,  sustaining  it  by  its  ends  upon 
suitable  strips,  or  rods,  to  keep  it  in  its  place,  without  any  other  sup- 
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port.  The  part  of  such  leather,  or  othermaterial  which  reacts  against 
the  roller,  naj  also  t>e  covered  with  anj  hard  or  gritty  substance* 

After  the  seed  has  passed  the  rollers  covered  with  cards,  and  as  it 
falls  Jrom  them  to  the  rubbing  roller,  I  sometimes  subject  It  to  the' 
action  of  the  fan,  operating  with  sufficient  force  to  drive  off  a  lai^ 
portion  of  the  chaff  without  blowing  awaj  the  seed. 

There  are  to  be  a  feeding  hopper,  a  crank  for  turning  the  machine, 
and  the  requisite  whirls  and  bands,  which  do  not  require  descrip- 
tion. 

What  I  claim  as  my  invention  is  the  manner  in  which  the  wire 
cards  are  made  and  fixed  on  the  cylinders  and  concaves,  as  herein* 
before  set  forth.  I  do  not  claim  the  usinjg  of  wire  cards  for  the  pur- 
pose of  cleaning  clover  seed,  they  having  been  before  so  employed, 
but  not  operating  upon  the  principle  or  in  the  manner  in  which  they 
are  used  by  me. 

I  also  claim  the  application  of  the  elastic  apron,  or  concave,  to  a 
rubbing  cylinder,  in  the  manner,  and  for  the  purpose  herein  explain* 
ed.  The  other  parts  of  the  machine  which  I  have  described,  I  do 
not  claim. 

GfeQROB  Fabsr. 


tSpedficatien  of  a  patent  for  Stocks  for  Oentlemen^s  wear.    Chranied 
to  Edmund  Badger,  dty  of  Philadelphiay'Aprxt  5^  1832. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  E4mund  Badger, 
of  the  city  of  Philadelphia,  have  invented  an  improved  mode  of  manu- 
facturing stocks  for  gentlemen's  wear,  and  that  the  following  is  a  full 
and  ei^act  description  of  my  said  improvement. 

I  take  hog's  bristles,  and  weave  them  into  a  webbing,  of  linen, 
cotton,  silk,  or  other  suitable  material;  and  from  this  webbihg  I  cut 
my  stocks  into  the  proper  form.  I  then  bend  them  over  a  mould,  or 
block,  to  give  to  them  the  intended  form.  Whilst  on  the  block  I 
stiffen  them  with  shellac,  or  other  varnish,  after  which  they  are  finish- 
ed by  trimming  in  the  usual  manner. 

W  h^t  I  claim  as  my  invention,  and  for  which  I  ^sk  a  patent, 
is  the  weaving  of  hog's  bristles  as  a  filling  for  webbing  to  form  stocks 
for  gentlemen's  wear. 

Edmui^d  Badger. 


Patent  for  an  improvement  in  the  Science  of  Ounnery^  which  may  6e 
used  fit  a  substitute  for  the  ordinary  Somb  Shelly  or  Howitzer  i  and 
which  may  also  be  substituted  for  the  ordinary  cannon  shot  or  mus- 
ket baJl^  and  ejected  from  guns  of  any  size  or  ealibre.  Chranted  to 
WiixiAM  B.  Pier  and  Andrew  Mark»  dty  of  Detroit^  Wayne 
county^  Michigan  Territory^  AprU  6^  1833. 
The  patentees  denominate  their  invention  an  <<  elonnted  spiral 

flanchea  shell,''  and  an  **  elongated  spiral  flanched  shot."    The 
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first  if  named  from  its  peculiar  form,  and  is  to  be  cast  of  each  size 
as  shall  adspt  it  to  the  ordinance  from  which  it  is  to  be  projected. 
For  the  sake  of  read  jdescription,  a  shell  adapted  to  a  three  poander 
is  taken  as  an  example.  Its  form,  without  the  flanches,  is  that  of 
an  elongated  e£g,  with  the  small  end  truncated,  or  cut  square  olf. 
The  length  of  the  shell  maj  vary  from  one  and  a  half  to  two  or  more 
diameters  of  the  bore  of  the  piece  from  which  it  is  to  be  fired.  The 
reason  of  varying  the  length  is  ta  allow  of  a  larger  caritj  in  certain 
cases,  where  it  may  be  required.  When  the  cavity  is  large,  and  the 
shell  cottseqiientlj  thin,  it  is  dongated  in  order  to  give  to  it  the  ne- 
cessary weight.  The  large,  or  forward  end,  which  nearly  fits  the 
calibre  of  the  piece,  is  a  solid  hemisphere  of  metal,  the  weight  of 
which  will  insure  its  keeping  the  proper  direction  when  fired  from 
the  piece. 

Wings,  or  flanches,  are  cast  upon  the  outside;  of  these  there  may 
be  four,  or  more,  they  extend  from  the  small  end  of  the  shell,  to  the 
swell  of  its  hemispherical  end;  their  direction  is  oblique,  as  they  are 
designed  to  give  to  it  a  rotary  motion  like  that  of  a  rifle  ball,  lliose 
edges  of  them  which  strike  the  air,  are  at  right  angles  to  the  body  of 
the  shell,  and  they  extend  out  therefrom,  so  that  their  exterior  edges 
shajl  every  where  fit  the  bore.  The  angle  which  they  make  with  a 
longitudinal  section  of  the  shell  may  vary  from  five  to  twenty  de- 
grees, more  or  less,  as  may  be  found  best  to  answer  the  object  in- 
tendeds The  diameter  of  the  small  or  after  end,  may  be  reduced  to 
on^-third  or  one-half  of  that  of  the  bulb  or  larger  end,  and  the  flanch- 
es, therefore,  widen  out  in  proportion.  To  charge  the  cavitj^  of  the 
shell,  an  opening  is  left  either  in  the  small  end,-  or  in  the  side  be- 
tween the  flanches,  through  which  the  charge  is  to  be  introduced,  and 
the  openins  then  stopped  with  a  screw,  or  a  plug  of  wood  or  metal. 

The  shell  is  to  be  made  to  explode  by  means  of  percussion  power. 
For  this  purp()se  a  hole  is  to  be  drilled  through  tne  larger  end,  or 
bulb,  of  the  shell,  in  the  direction  of  its  axis.  This  hole  may  be 
from  one-fourth  to  three-eighths  of  an  indi  in  diameter  until  it  reaiches 
near  to  the  iavity,  when  it  is  to  be  continued  of  such  size  onjy  as 
m^j  serve  for  a  touch  hole.  An  iron  or  steel  bolt,  surrounded  by 
leather,  or  other  elastic  substance,  is  put  over  the  percussion  pow- 
der, and  extends  out  from  the  front  of  the  shell;  its  exterior  end 
widens  out  like  a  nail  or  bolt  head.  This  striking  against  any  hard 
substance,  occasions  the  contents  of  the  shell  to  explode. 

The  *^  elongated  flanched  shot"  is  similar  in  its  external  form  to 
the  shell,  but  as  it  is  to  be  used  as  a  shot  merely,  it  has  no  cavity. 
When  used  forsmallarms  it  is  to  be  cast  of  lead,  to  give  it  sufficient 
weight.  The  patentees  say  that  its  flight  will  be  more  rapid  and  its 
range  greater  than  that  of  a  round  ball. 
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Patent  for  machinery  for  Jointing  Staves  with  a  circular  saw;  and 
for  Sawing  Bilging  Staves^  by  means  of  concavo-convex  circular 
saws.  Granted  to  Philip  Cornell,  Brutus^  Cayuga  comiy^  New 
Forky^pnl^  1832. 

For  a  full  explanatioD  of  the  particular  cohstmction  of  thia  ma- 
chinery drawings  would  be  required,  a  general  idea  of  its  constmo- 
tion  majf  howeveY*,  be  giVen  without  them. 

The  jointing  apparatus  is  intended  for  such  staves  as  fire  straight 
upon  their  edges*  The  staves  are  held  down  upon  a  carriage  by 
means  of  a  lever,  the  adjustable  bed  of  the  carriage  having  such  an 
inclination  as  that  rake  shall  give  to  the  edges  of  the  staves  which 
shall  correspond  with  the  size  of  the  vessel  to  be  formed  $  in  this^tate 
the  carriage  is  made  to  ad  van  ce,  carrying  the  staves  against  the  edge 
of  a  circular  saw.  Several  staves,  placed  one  upon  the  other,  are 
jointed  at  the  same  time.  There  is  nothing  new  in  the  principle  of 
this  part  of  tho  machinery,  the  patent,  therefore,  is  taken  for  the  par* 
ticular  arrangement  by  which  the  operation  is  effected. 

For  sawing  barrel,  or  other  bilging  staves,  a  concavo-convex  saw 
is  made,  which  is  a  section  of  a  sphere  of  such  radius  as  shall  adapt 
it  to  the  bilge  or  curvature  of  the  staves  to  be  sawed  by  it«  The 
staves  are  sawed  one  out  of  the  other,  either  from  plank  or  rived 
timber,  of  such  thickness  as  the  width  of  the  stave  may  require.  The 
carriage  upon  which  the  stuff  to  be  sawed  is  fiited,  has  curved  ribs, 
or  ^uide  pieces,  taking  into  corresponding  grooves  in  the  bed  upon 
which  it  runs,  the  radius  of  their  curvature  corresponding,  of  course, 
with  that  of  the  saw  used. 

The  carriage  is  driven  forward  by  means  of  an  endless  screw,  a 
rack  and  pinion,  or  other  suitable  contrivance. 

Sometimes  an  apparatus  is  used  which  joints  the  stave,  giving 
the  proper  curvature  and  rake  to  the  edseft,  at  tke  same  time  that  it 
is  cut  by  the  concavo-convex  saw.  This  apparatus  consists  of  two 
circular  Saws  running  on  separate  axes,  and  contained  each  in  aslid-> 
ing  frame,  soverned  bjr  grooved  guide  pieces  in  such  a  way  that  as 
the  stave  advances  against  them  they  joint  it  in  the  manner  describ- 
ed. We  beliei^e,  however,  that  the  machinery  is  rendered  too  fcora- 
plex  by.  this  addition,  and  that  the  patentee  prefers  to  perform  the 
operations  separately.     The  patentee  says:  ^ 

<*  What  I  claim  as  new  in  the  before  described  machinery,  and  for 
which  I  ask  a  patent,  is  the  apparati^s  for  jointing  striiight  staves  se- 
veral at  a  time,  one  edge  only,  by  means  of  a  circular  saw,  and  giv- 
ing to  them  the  proper  bevel,  as  herein  set  forth.  I  also  claim  the 
sawing  of  bilging  staves  by  means  of  a  circular  concavo-convax  saw, 
whether  the  same  be  done  by  using  a  carriage  u)pon  the  construction 
set  forth  in  this  specification,  or  by  placing  the  saw  itself  upon  a  mov- 
ing carriage.  For  although  I  have  described  and  represented  certain 
frame  work,  and  modes  of  communicating  motion,  I  lay  no  claim  to 
this  particular  arrangement  of  the  accessory  parts  of  the  machinery." 
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S^^Jkaiion  of  a  patenifar  an  appatahu  for  Holding  and  Gviding 
Edge  Ihols  in  the  operation  of  Grinding.  Granted  to  George 
A.  Madeira,  Chcnnbersburgf  Franklin  county^  FennsylvaiM, 
JprU  19, 1832* 

To  all  whom  it  maj  concern,  be  it  known,  that  I,  George  A.  Ma- 
deira^of  Chambereburg;,  Franklin  countj^,  Pennsylvania,  have  inyent- 
ed  an  apparatus,  or  machinery,  for  holding  and  guiding  edge  tools, 
and  other  articles  in  the  operation  of  grinding,  which  apparatus 
greatly  facilitate9  the  said  operation,  and  will  enable  an  inexperienc- 
ed hand  to  perform  it  with  precision;  and  that  the  following  is  a.fuU 
and  exact  description  of  the  said  apparatus. 

I  use  a  spring  pole,  which  is  fixed  along  or  near  to  the  ceiling  of 
the  room  or  workshop,  in  the  manner  of  those  used  for  the  pole  lathe. 
The  elastic  end  of  this  pole  is  directly  over  the  grindstone,  and  from 
it  descends  a  part  which  I  denominate  the  hanger;  the  hanger  is 
hinged  or  jointed  to  the  spring  pole,  so  that  the  angle  which  they 
maae  with  each  other  may  be  varied.  A  brace  passes  diagonally 
from  the  spring  pole  to  the  hanger,  a  mortise  being  made  through 
each  for  that  purpose.  This  brace  may  be  lengthened  pr  shortened 
by  means  of  pins,  which  pass  through  holes  in  it,  and  in  the  spring 
pole  and  hanger,  and  serve  to  confine  them  in  any  required  position. 
^  Id  order  to  adapt  the  han^r  to  articles  of  different  sizes  and 
kinds,  it  is  made  capable  of  being  lengthened  or  shortened;  this  may 
be  effected  k^j  dividing  it  and  making  one  part  to  lap  over  the  other, 
or  by  a  long  slot  in  one  piece,  and  a  corresponding  tongue  on  the 
other,  with  eauidistant  holes  through  them,  and  pins  or  screws  to 
adjust  or  confine  them. 

To  admi^of  the  article  which  is  to  be  ground  bein^  moved  backward 
and  forward  on  the  ston^  there  is  a  hinge,  or  rule  joint,  near  the  \ower 
end  of  the  hanger;  and  to  allow  of  its  transverse  motion,  the  block 
upon  the  under  side  of  which  the  article  is  to  be  held,  is  attached  to 
the  hanger  by  a  hinge,  or  rule  joint,  in  the  reverse  direction. 
.  The  block  must  vary  in  its  form  and  construction  accordii^  to 
the  nature  and  form  of  the  article  to  be  ground;  and  the  articles  may 

be  held  in  their  places  by  means  of 
screws,  wedges,  or  otherwise.  !No 
particular  directions  can  be  given  for 
this  part,  n.or  is  it  necessary,  as  every 
workman. can  readily  adapt  the  blocs 
i  •)  to  the  particular  purpose  which  it  is 
required  to  answer.  The  block  is 
sometimes  made  with  a  handle  pro- 
jecting from  eacK  side  of  it,  one  for 
each  hand.  When  axes,  or  other  ar- 
ticles with  eyes  in  them,  are  to  be 
ground,  the  handle  may  pass  throng 
the  eye,  and  form  one  part  of  the  ar- 
rangement by  which  it  is  attached  ta 
the  block. 
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I  have  thus  described  the  manner  in  which  I  ordinarily  form  this 
Apparatus;  it,  however,  ia  susceptible  of  various  modifications,  whHst 
the  general  principle  of  its  structure  and  action  remains  unchanged. 
I  do  not,  therefore,  claim  the  exact  and  particular  formation  thereof 
as  herein  set  forth,  but  what  I  claim  as  my  invention,  and  for  which  I 
ask  a  patent,  is  the  use  of  a  spring  pole,  with  a  descending  part,  which 
I  have  called  the  hanger,  and  a  piece  at  the  bottom  thereof,  similar 
to  what  I  have  denominated  the  block,  to  receive  and  hold  the  article 
to  be  ground;  the  apparatus  being  furnished  with  joints  to  admit  of 
motion  in  two  directions,  akid  being  adjustible  in  its  length,  to  suit 
different  articles^ 

Geo  ROE  A.  Madeira. 


Patent  for  an  improvement  in  the  mode  of  Bleaching  Yellow  Bees-wax. 
Granted  to  John  N.  Shultze,  Chemist^  city  of  New  Yorky  AfrU 
30,1832. 

Four  vats  are  to  be  prepared  which  may  each  be  about  lour  feet 
long,  three  wide,  and  three  deep;  these  are  to  be  placed  side  by  side, 
to  facilitate  their  use.  They  may  be  numbered  1,  £,3  find  4.  Into 
No.  1,  200  lbs.  oxymuriate  [chloride]  of  lime,  and  125  gallons  of 
water  are  to  be  put;  ..the  mixture  is  to  be  well  stirred,  and  the  im- 
purities allowed  to  settle.  500  lbs.  of  yellow  wax  are  to  be  put  into 
No.  2,  and  hiyit  applied,  either  by  steam  or  otherwise,  sufficient  to 
melt  the  wax,  which  is  allowed  to  remain  at  rest,  that  its  impurities 
may  settle.  The  clear  melted  wax,  and  portions  of  the  solution  of 
•xymuriate  of  lime,  are  to  be  laded  into  vat  No.  3,  heat  being  appiied 
to  keep  the  wax  melted,  which,  however.  Is  not  to  exceed  160^. 
Nearly  all  the  solution  of  oxymuriate  will  in  general  be  used  in  this 
first  process,  which,  howeverf  will  in  general  but  partially  bleach  the 
wax;  The  mixture  is  to  be  constantly  stirred  for  about  an  hour,  in 
which  time  this  first  operation  will  be  completed.  A  mixture,  consist- 
ing of  twenty  pounds  of  sulphuric  acid,  diluted  with  thirty  of  water, 
is  Then  added,  and  agitation  kept  up  for  half  an  hour.  The  acid,  com- 
binins  V^ith  the  lime,  sinks  it  to  the  bottom,  and  leaves  the  bleached 
wax  floating  above  it;  this  settling  is  effected  in  about  half  an  hour. 
The  process  has  sometimes  to  be  repeated  a  second  or  third  time,  de- 
pendmg  upon  the  portion  of  colouring  matter  in  the  wax. 

When  the  wax  na»  been  thus  sufficiently  bleached,  it  is  put  into 
yat  No.  4,  and  as  it  still  contains  some  water,  this  is  to  be  separated 
from  it.  To  effect  fiiis,  thirty  pounds  of  common  salt  are  added,  which 
being  soluble  in,  unites  with,  the  water,  and  the  weight  of  this  solution 
causes  it  to  separate  from,  and  descend  below,  the  wax,  which  thus 
acquires  a  clear  and  transparent  appearance. 

To  improve  the  white  appearance  of  the  wax,  an  ounce  of  pulver* 
ized  Antwerp  blue,  previously  mixed  with  a  quart  of  the  melted  wax^ 
is  poured  into  vat  No.  4,  when  the  whole  is  deposited  in  proper  ves- 
sels. 

Vol.  X.— No.  4.— Ootoabr,  183S1.  33 
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ENGLISH  PATENTS. 
Speeificaiian  of  the  patent  granted  to  Obor^b  ForasstsBv  Cbrit 

Engineer^  for  certain  improvements  in  Wheele  for  Cdrriagei  and 
Machinery f  which  improvemente  are  cppticabkto  other  purpoMUm 
Dated  September  5, 1831. 

To  all  to  whom  these  preseats  shall  come,  &c.  &c.  ^^Now  know 
ye^  that  in  compliance  with  the  said  proviso,  I,  the  said  Oeorge  For^ 
reater,  do  hereby  declare,  that  the  nature  of  mj  said  inyention,  and 
the  manner  in  which  the  same  is  to  be  performed,  are  described  and 
ascertained  in  and  by  the  following  description  thereof,  reference  be- 
ins  had  to  the  drawing  hereunto  annexed,  (that  is  to  say)— 

My  invention  consists  in  a  peculiar  mode  of  comi>ining  cast  iron 
with  wrought  or  malleable  iron  in  the  construction  of  wheels  of  all 
descriptions,  (excepting  those  of  such  small  dimensions  as  the  wheels 
of  clocks  and  watcnes,)  and  in  the  application  of  the  same  priadple 
of  construction  to  the  framing  for  steam  en{;ines  and  machinery,  the 
arches  of  bridges,  and  in  every  case  in  which  cast  iron  framina  may 
be  employed,  and  wherein  great  strength  and  lightness  are  deaioerata. 

My  mode  of  accomplishing  the  aforesaid  combination  is  as  follows: 
I  majke  a  skeleton,  or  li^t  frame,  of  wroup;ht  iron,  or  steel,  of  the 
shape  of  the  article  required,  but  of  considerably  less  dimensions; 
this  skeleton  I  render  bright,  free  from  oxide,  and  clean,  by  any 
convenient  operation,  such  as  grinding,  scouring,  and  filing,  to  adapt 
it  to  receive  a  coating  of  lead,  or  bismuth,  or  tin,  or  zinc,  or  any 
mixture  of  those  metals,  such  coating  being  performed  by  wmllMr 
means. to  that  used  in  the  well  known  process  called  <* tinning.'' 
The  article  to  be  cast  having  been  moulded  in  sand  (or  loam]  in  the 
common  way,  the  skeleton,  coated  as  before  mentioned,  is  carefully 
laid  in  the  middle  of  the  respective  parts  of  the  mould,  projectii^ 
pieces  being  attached  to  the  skeleton  to  keep  it  in  its  proper  place; 
the  mould  is  now  to  be  closed,  and  the  cavities  formed  by  the  pat- 
tern are  to  be  filled  up  with  fluid  cast  iron,  which  completes  the  ope- 
ration. 

By  this  mode  of  embodying  or  enveloping  wrought  iron  or  steel 
skeletons  of  the  sdape  of  the  intended  article,  with  cast  iron,  the  lat- 
ter material  is  not  injured  in  its  tenacity,  while  the  former  is  consi- 
derably improved,  and  thus  the  important  qualities  of  toughness  and 
infrangibilityare  introduced  into  forms  more  perfect,  and  structures 
more  solid  than  can  be  obtained. in  wrought  iron  alone.  To  prevent 
misconception,  I  annex  a  drawing  illustrative  of  the  construction  of 
one  of  the  leading  objects  of  my  invention,  that  of  wheels  for  rail-wmy 
carriages,  and  which  will  also  serve  satisfactorily  to  explain  the 
mode  of  applying  the  principle  of  construction  to  the  purposes  before 
named. 

Description  of  the  drawing. 

Fig.  1  exhibits  a  side  view  of  the  wrought  iron  or  skeleton  fFaming 
before  described. 
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Fig.  S  shews  an  edgt  or  outside  view  of  the  peripheral  ring  of  the 
skeleton,  showing  its  proportional  breadth,  and  containing  a  number 
of  holes  made  throughout  its  circumference,  for  the  purpose  of  allow- 
ing the  fluid  iron,  in  casting,  to  flow  through  the  holes,  and  fix  itself 
in  a  solid  mass  around  the  skeleton. 


lig.l. 


rig.s. 


Fiff.  3  represents  a  section  of  the  wheel  in  the  line  of  its  motion, 
the  blahkline  showing  the  skeleton  embodied  in  the  cast  iron. 

Fig.  4  shows  a  section  of  the  wheel  through  its  diameter,  including 
two  of  the  spokes;  and  fig.  5  affords  a  perspective  view  of  the  entire 
wheel.  [i?q).  Pfii.  Inv. 


Akaltsis  of  the  Report,  &c.  on  Steam  Carriaqes. 

Btpart  on  Steam  Carriages  by  a  Committee  of  the  House  of  Commons 

of  Cheat  Britain.     With  the  minutes  of  Evidence^  and  jipp^dix. 

Beprinted  by  order  of  the  Howe  of  Representatives  of  the  United 

States.  (1832.) 

(Continued  froxn  p.  180.) 

We  apprehend  that  the  minutes  of  the  evidence  before  the  commit- 
tee will  prove  of  more  interest  than  the  report  itself. 

The  witnesses  examined  in  relation  to  the  progress,  &c.  of  this 
branch  of  loc6motion,  were  Messrs.  Goldsworthj  Gurnej,  Walter 
Hancock,  Richard  Trevithick,  Nathaniel  Ogle,  Alexander  Gordon, 
Joseph  Gibbs,  William  Altoft  Summers,  and  James  Stone,  who  as 
inventors  and  patentees  of  different  steam  coaches,  or  as  connected 
with  them,  must  be  considered  in  the  light  of  interested  witnesses; 
John  Farev,  Thomas  Telford,  Thomas  M^Adam,  and  John  Mac- 
neil,  well  known  as  civil  engineers,  Bavies  Gilbert,  ex-president  of 
the  Royal  Societj  and  member  of  the  committee  on  steam  carriages, ' 
and  Col.  Torrens,  a  member  of  the  same  committee,  having  no  other 
than  a  general  interest  in  the  progress  of  the  invention. 

From  the  testimony  of  Messrs  M^Adam  and  Macneil,  we  shall  de- 
rive useful  information  in  relation  to  the  turnpike  roads  of  England^ 
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and  to  the  effects  produced  upofi  them  by  TariooB  ageais*  Tin  re- 
marks will  be  fouDd  less  applicable  thati  cottid  be  wished  to  reads  n 
our  Awn  country,  simUar  only  in  name  to  most  of  those  spoken  of* 

We  proceed  with  a  condensed  view  of  the  more  interestiag  paits 
of  the  evidence,  quoting  when  the  importance  of  the  sabject,  or  the 
method  of  handling  it,  requires  such  a  course. 

Mr.  Gamey  states  that  in  his  first  stteinpts  to  propel  coaches  by  steam,  he 
used  a  propeller,  or  leg,  projecting  from  behind  the  cosch,  that  subsequendy 
having  found  the  adhesion  of  the  two  hind  wheels  sufficient,  the  propeller  was 
only  applied  in  ascending  htils;  that  the  adhesion  proving  sufficient  in  this  csae 
alito,  even  with  one  wheel,  the  propeller  was  entirely  laid  aside.  To  prercnt 
slipping,  the  steam' is  let  very  gradually  upon  the  piston,  (''wire-drawn.*') 
He  states  several  hills  which  his  coach  ascended,  (Highgate  hill,  StMiraore  bii^ 
&c.)  but  does  not  give  their  elevations.  These  ezperimenta  were  made  in 
1826.*  ' 

«In  1827  further  experiments  were  made  which  showed  the  practicability  of 
using  the  steam  coacih  to  drag  a  second  coach  after  it  A  trip  was  made  in  one 
trial  (load  not  stated)  in  which  the  carriage  went  84  miles  in  ten  hour^  in- 
cluding stoppages.  The  weight  of  the  steam  carriage  was,  in  this  stage  of  its 
improvement,  reduced  from  four  tons,  to  thirty-five  cwt.  One  of  the  coaches 
actually  running  between  Gloucester  and  Cheltenham,  u  certified  to  weigh 
nearly  three  tons:  this  was  not  built  by  Mr.  Gurney,  though  upon  his  plan. 
The  hind  wheels  of  Mr.  Gumey's  coach  are  five  feet  in  disimetei^  the  ftve  wheels 
one  foot  less.  It  is  proposed  to  use  smaller  wheels  when  power,  and  not  specd« 
is  required.  The  tires  of  the  Wheels  are  three  and  a  half  inches  wide,  those  of  a 
common  sta|^  coach  being  about  two  inches.  This  carriage  is  upon  springs 
it  is  calculated  (wei^t  thirty-five  tons,)  to  do  the  work  of  about  three  and  a 
half  horses. 

Mr.  Gurney  calculates  that  three  and  a  half  bushels  pf  coke  and  seventy' gal- 
lons of  water,  are  a  charge  for  a  stage  of  about  seven  miles  when  the  roacb  are 
bad,  requiring  about  half  this  quantity  when  they  are  good.  The  wear  of  the 
roads  by  this  carriage  is  stated  to  be  the  same  as  that  of  ordinary  cairiages,esitiaiat- 
ing  by  the  relative  wear  of  the  tires  of  the  wheels  of  the  two  kinds  of  coaches. } 

The  fuel  used  being  coke,  there  is  no  smoke,  and  the  eifeape  steam  is  con- 
ducted into  a  peculiarly  constructed  chamber,  so  as  to  prevent  noise.  Honea 
sometimes  start  at  the  unusual  appearance  of  the  carriage}  there  should  be  in  a 
well  constructed  engine  no  noise  to  alarm  them. 

From  a  clsy  rut  of  eight  inches  deep,  the  carriage  was  propelled  by  attadi- 
ing  a  second  wheel;  Op  hills  the  friction  of  two  wheels  was  frequently  necessaty. 
The  stroke  of  the  piston  in  the  engine  of  this  carriage  is  fibont  eighteen  inches. 
The  pressut^  of  steam  used  seventy  pounds.  The  boiler  tub.es  from  hdf  an  inch 
to  two  inches  in  diameter,  their  thickness  about  the  ei|^hth  of  an  inch,  fliey  are 
proved  to  about  800  lbs. 

The  carriage  can  be  stopped  within  a  few  (six  or  seven)  yards,  by  revcnmg 
the  communication  of  the  steam  with  the  piston.  Both  cairiagesi  when  aunr- 
ing  slowly,  niay  be  readily  turned,  the  inner  circle  being  about  ten  leet  in  & 
ameter.  The  only  accident  which  Mr.  Gurney  himself  had  met.with  in  experi- 
menting, was  in  the  carriage  moving  too  rapidly  down  hill  (from  carelesaneasia 
neglecting  to  lock  the  wheel,)  and  becoming. unmanageable. 

These  carriages  may  be  moved  more  economically  upon  paved  roads,  but  on 
ordinary  turnpikes  they  will  answer.  Not  more  than  one-fourth  of  the  pever 
required  upon  a  gravelled  road  is  expended  in  moving  over  a  pavement. 

Mr.  Gurney  proposes  that  a  toll  should  be  exacted  in  proportion  to  the  ratis  of 
weight  of  a  carriage,  and  to  the  average  weight  of  a  horse,  which  he  fixes  at 
ten  cwt.  He  is  of  opinion  that  the  hoofs  of  a  horse  would  injure  a  road  much 
OBore  than  the  same  weight  upon  wheels.    At  a  rate  below  four  miles  sn  hour 

*  Thoae  of  Evans,  it  win  be  reooUected,  were  made  in  180<L— BjcvTSWsn. 
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a  gKMer  expense  would  be  inciured  by  iDOTiii(|^  g  burthen  by  flteaa  than  by 
hones;  abo^e  four,  miles  an  houi^  the  economy  is  in  favour  of  steam,  the  gaua 
increasing^  with  the  speed. 

Mr.  Gurney  has  run  at  the  rate  of  &om  eighteen  to  twenty  miles  an  hou*i 
there  was  no  sort  of  difficulty  in  guiding  the  carriage  when  moving  at  the  rate 
of  twelve  miles  an  hour. 

From  certain  calculations,  the  details  of  which  ^re  submitted  to  the 
committee,  Mr.  Gurnej  concludes  that  steam-stage  coaches  may  be 
run  at  about  one-fifth  the  cost  of  the  common  coaches.  The  items  are, 
first  cost,  wear  and  tear,  and  keepings  The  details,  if  accurate  in 
England,  would  be  inapplicable  here. 

Mr.  Gurney  values  a  horse  power  at  nine  gallons  (average)  of  water  evapo- 
rated in  one  hour,  under  either  high  or  low  pressure.  The  rapidi^  of  motion 
of  a  carriage,  by  enabling  it  more  readily  to  overcome  obstacles,  is  favourable 
to  economy,  so  that  a  piston  moving  at  the  rate  oif  fii^y  feet  per  minute  will  re- 
quire more  fuel  to  do  a  given  work  than  if  travelling  at  the  rate  of  two  hundifd 
feet  per  minute. 

Charcoal  is  sometimes  used  as  fuel  in  the  steam  carriage,  but  more  usually 
coke;  there  would  be  great  economy  in  using  coal,  but  the  smoke  would  prove 
an  annoyance  on  the  road.  Mr.  Gurney  asserts  to  have  made  experiments  omm 
large  scale^  in  which  he  found  that  smoke  could  not  be  completely  consumed 
by  any  draughti  he  supposes  the  particles  of  carbon  to  be  so  surrounded  by 
carbonic  acid  as  to  prevent  combustion,  requiring  this  gas  to  be  removed  be* 
fore  smoke  can,  by  a  supply  of  air,  be  entirely  consumed. 

In  relation  to  the  explosion  of  boilers,  Mr.  Gurney  is  of  opioioii 
that  they  are  produced  by  some  new  and  at  present  unascertained 
compound  of  bjdiH>gen,  oxy^n,  and  nitrogen. 

The  explosive  compound  is  supposed  to  be  formed  at  high  tempera- 
ture$,  and  to  come  in  contact  with  substances  capable  pf'decompos- 
ingit,  when  an  explosion  is  produced. 

This  idea  is  supported  by  a  reference  to  certain  opinions  of  Gay 
Lussac,  that  there  may  be  compounds  of  hydrogen  and  oxygen  yet 
ondiscovered;  a  very  philosophic  admission  from  which  Mr.  Gurney 
draws,  in  a  strange  manner,  authority  for  this  new  compound.  He 
asserts  that  there  is  but  one  compound  of  hydrogen  and  oxygen  ac- 
knowledged in  England,  though  two  are  admitted  by  French  chem- 
ists; any  elementary  work  would  have  corrected  such  an  ideia,  and 
would  also  have  shown  htm  what  are  the  ^*  certain  substances"  by 
contact  with  Which  the  deutoxide  of  hydrogen  may  produce  explo- 
sive effects. 

Mr.  Gurney  gives  an  account  of. the  explosion  of  a  cauldron  in'  a 
brewery,  which  he  advances  to  prove  his  hypothesis,  suddenly  leav- 
ing it  when  we  suppose  him  about  to  draw  the  conclusion.  He  reasons 
thus;  before  the  open  cauldron  exploded,a  gelatinous  matter  had  form- 
ed and  prevented  the  contact  of  the  water  with  the  bottom  of  the  caul- 
dron, which  thus  became  heated,  and  the  compound  was  formed :  now 
we  expect  the  compound  to  explode,  instead  of  which  *'  the  ruptDre  of 
this  film,  and  the  sudden  contact  of  water  against  the  hot  surface  be- 
low, produced  such  an  immense  and  'sudden  volume  of  steam  that  it 
burst  the  boiler.'^  Exactly  as  the  rupture  of  a  film  of  dirt,. or  of  car- 
bonate or  sulphate  of  lime  would  have  done. 
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Ifr.  GancT  Qtet  fumble  plates  to  prerent  tfie  undoe  heatiiif^  oflhe  pais  of 
his  boiler,  sad  s  s^lass  gsuge  to  indicate  the  leyel  of  the  water  within,  beada 
the  Qsoal  stop  cwks.     His  indicator  of  the  preasure  of  steam  is  a  wdghtcd 


On  oidbisrf  rasds  it  would  not  be  reasonable  to  expect  a  steam  carnage  to 
^w  more  than  its  own  weight     On  ice  the  wheels  require  roughing;  in  deep 
'  the  progfeis  is  very  difficult;  when  ice  is  below  the  snow  it  becomes  soon 
%  and  the  <;^risge  passes  forward  readilj. 


Mr.  Gsrnej  goes  iDto  an  examination  of  the  benefits  which  would 
be  derired  from  the  sabstitution  of  steam  power  for  horse  power ;  the 
aigament  is  true  everj  where,  but  derives  its  force  from  the  peculiar 
cooditioQ  of  England.    We  quote  at  length. 

<*I  would  state  generally*  in  regard  to  the  mun  improvements  on  steam  en- 
ginei^  by  which  this  country  has  been  so  much  benefitted,  and  the  prospects 
of  advantages  arising  from  steam  carriagefl^  that  they  have  almost  always  been 
la  a  direct  rado  with  that  of  removing  of  horses;  that  the  great  and  splen<fid 
impiovenients  of  Mr*  Watt  have  generally  been  supposed  to  be  principally  coo- 
aecled  with  the  separate  condenser  of  the  steam  engine,  and  the  savir^  of  the 
lbd{  but  before  Mr.  Watt's  day,  we  could  empty  our  mines  of  water  in  Cora- 
waUf  and  we  could  do  a  variety  of  other  simple  work  by  the  steam  engine,  and 
so  fitt  the  improvement  of  Mr.  Watt  was  simply  with  respect  to  the  saving  of 
Itaeli  but  I  consider  that  the  great  national  advantage  arising  from  Mr.  Watt's 
improvement,  has  been  his  application  of  the  steam  engine  to  machinery;  and 
the  extent  of  that  advantage  to  the  community  lias  been  in  a  direct  proportion 
to  the  removal  of  horse  power,  a  most  unproductive  labourer,  and  a  dead  ex- 
pense to  the  country.  If  this  view  of  the  subject  be  entertained,  the  applica- 
tioo  of  steam  to  propelling  carriages  on  common  roads,  will  be  as  important 
above  its  application  to  machinery  generally,  as  the  number  of  horses  employed 
In  loodmotion  exceeds  that  necessary  to  machinery,  which  bears  no  propor- 
tioo  with  respect  to  each  other.  At  Hounslow  alone,  there  are  at  this  moment 
upwards  of  1,000  horses  employed  in  stag^e  coaches  and  posting.  On  the  Pad- 
du^gton  road,  a  distance  of  five  miles  only,  there  are  upwards  of  1,000  bones 
employed  at  this  moment  Throughout  Great  Britain  it  is  almost  impossible 
to  my  how  many  horses  are  employed,  but  I  should  perhaps  be  within  bounds 
if  I  were  to  my  millions,  in  posting  and  stag^  coaches.  If  it  is  possible  to  re- 
move those  horses  by  an  elementary  power,  which  I  firmly  believe  is  practica- 
ble»  the  national  advantage  must  be  in  proportion  to  the  number  of  horses  so 
removedi  for  if  it  is  shown  that  one  carriage  horse  can  be  removed  from  the 
road  by  the  present  ^tate  of  steam  carriages,  1  see  no  reason  why  every  horse 
so  employed  should  not  be  so  removed.  It  has  been  decided  that  the  consump- 
tion of  a  horse  is  equal  to  that  necessary  for  eight  individuals,  so  for  every  horse 
that  is  reilioved  and  is  supplied  by  elementary  power,  we  make  way  for  the 
maintenance  of  eight  individuals.  If  it  is  possible  to  carry  the  idea  so  far,  and 
I  see  no  objection  to  it,  to  do  the  principal  work  of  horses  by  steam,  or  if  it  can 
be  done  by  elementary  power,  the  committee  may  imagine  to  what  extent  we 
may  provide  for  our  increasing  population.  I  think  we  may  do  much  by  pQliti- 
callaws  and  enactments,  but  natural  laws  will  do  more,  and  when  pointed  oat 
by  the  finger  of  Providence,  may  be  made  to  provide  for  his  wise  dispensations. 
1  firmly  believe  that  the  introduction  of  steam  carriages  will  do  more  than 
any  other  thing. for  this  country.  I  have  always  had  this  impression;  I  left  an 
honourable  and  lucrative  profession,  in  which  I  was  extensively  engaged,  in 
order  to  attend  to  this  subject,  because  I  was  convinced  of  its  importance  and 
prteticability;  I  have  always  entertained  the  same  idea  as  I  do  atpresent.  Im* 
perfections  will  exist  in  the  machinery;  but  I  conceive  that  the  main  points  of 
diilicttlty  have  been  remov^  by  the  experiments  I  have  made,  and  that  all 
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those  now  remuning^  are  practical  difficaltTes,  which,  will  be  removed  by  fur- 
ther experience^  and  if  there  is  no  cauae  oppoaed  by  the  Legialatare,  or  any 
other  source,  I  will  be  bold  to  say,  that.  In  five  years,  steam  carriages  will  b€ 
generally  employed  throughout  England.  I  havenot  hesitated,  having  these 
^elings,  to  devote  all  my  time  for  the  last  six  years  to  the  subject,  and  am  men- 
tally recompensed  by  the  present  state  of  the  subject.  Private  carriages  also 
will  be  used.  Under  this  opinion  1  have  given  directions  for  building  a  small 
one.  I  expect  it  will  go  quicker,  safer,  more  easily,  and  certainly  more  inde- 
pendently than  a  common  carriage,  because  it  does  not  need  the  food  of  a 
horse." 

To  provide  against  aqcident  in  case  the  guide  of  the  steam  carriage  should 
fall  asleep,  or  be  thrown  from  his  place,  Mr.  Gumey  has  contrived  to  cause 
the  steam  valves  to  remain  in  gear  only  while  the  foot  of  the  guide  presses  upon 
the  apparatus.    The  same  contrivance  iipplies  to  moving  down  hill. 

The  next  witness  examined  was  Walter  Hancock,  also  engaged  in 
projects  for  locomotion. 

Mr.  Hancock  states  that  he  has  been  running  his  coach  about  twelve  months^ 
the  stage  is  four  miles,  water  being  supplied  at  every  eight  miles.  The  quan* 
tity  of  water  required  for  the  eight  miles  is  stated  to  be  seven  cwt.  atid  of  coke 
two  bushels,  or  one-fourth  of  a  bushel  per  mile.  When  the  roads  are  good, 
the  engine  is  worked  at  about  seventy  pounds  per  square  inch' upon  the  safety 
valve.    The  boiler  used  is  Hancock's  chamber  boiler,  and  is  thus  described. 

'<  There  are  flat  chambers  which  are  placed  side  by  side,  the  chambers  be- 
ing about  two  inches  thick,  and  there  is  a  space  between  each  two  inches^  there 
are  ten  chambers,  and  there  are  ten  flues,  and  under  the  flues  there  is  six 
square  feet  of  fire,  which  is  the  dimension  of  .the  boiler  top  and  bottom.  The 
chambers  are  filled  from  half  full  to  two-thirds  with  water,  and  the  other  third 
is  left  for  steam:  there  is  a  communication  quite  through  the  series  of  chambers 
top  and  bottom;  this  communication  is  formed  by  means  of' two  large  bolts, 
which  screw  all  the  chambers  together;  the  bottom  bolts,  the  bottom  part  of 
the  chambers,  and  the  top  bolts,  the  top  part  of  the  chambers;  and  by  releasinfi^ 
those  bolts  at  any  time  at  all,  the  chambers  fall  apart,  and  by  screwing  them 
they  are  all  made  tight  again.  We  have  braces  to  fasten  them;,  the  steam  is 
driven  out  from  the  -centre  of  one  of  the  flues,  and  the  water  is  ejected  from  "^ 
the  pump  at  the  bottom  communication  for  the  supply  of  water." 

The  iron  of  this  boiler  was  an  eighth  of  an  inch  thick* 

In  a  carriage  weighing  35  cwt.  Mr.  Gurney  required  700  lbs.  of 
water  to  go  seven  miles,  and  three  and  a  half  bushels  of  coke.  Pres- 
sure about  70  pounda  to  the  square  inch.  Mr.  Hancock's  carriage 
weighing  from  sixty  to  seventy  cwt.  consumes  784  lbs.  of  water  in  eight 
miles,  (686  lbs.  per  seven  miles,)  and  requires  two  bushels  of  coke 
(one  and  three-fourths  bushels  for  686  lbs.)  to  convert  it  into  steam. 
Pressure  as  above.  The  economy  would  appear  greatly  in  favour  of 
Mr.  Hancock's  boiler  (^s  .57  to  1,)  if  the  number  of  either  patentee 
can  be  relied  on  as  more-  than  a  rude  approximation. 

In  Mr.  Hancock's  carriage  the  passengers  are  in  the  front  part  of  the  coach, 
and  the  engine  is  between  them  and  the  boiler,  which  is  placed  behind.  The 
guide  is  in  front.  The  carriage  weighs  about  seventy  cwt.,  and  carries  ten  pas- 
sengers. Breadth  of  the  tires  about  three  and  a  half  inches.  Diameter  of  hind 
wheels  four  feet,  but  should  be  five. 

tivery  part  of  the  engine  is  upon  springs.  The  power  is  communicated  by 
two  cranks,  one  attached  to  the  piston  of  each  cylinder.    The  cylinders  are 
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nine  inohes  in  dianeter,  and  the  piaton  hastweWeincbea  atroke.  Tlie  i 
u  aixtcen  feet  long.    The  steam  when  escaphir  b  thrown  into  the  fire  to  pre- 
vent unpleaaant  npiae,  which  is  oalculated,  beaide)  to  alarm  horaea  on  the  toad. 

Hr.  flancock  gives  an  inatmnce  of  the  bursting  of  one  of  the  cbamben  of  hia 
boiler  without  noiae  or  danger,  and  suppoaes  them  very  aale,  since  ateam  u  noit 
•Uowed  to  accumulate  in  them,  but  is  Temoved  aa  fast  as  prodaoed. 

The  carriage  may  be  turned  in  an  inner  circle  of  four  feet,  and  cater  cf  tea 
§ttt  radiua.  Mr.  Hancock  thinks  that  by  reversing  the  motion  of  the  engine  he 
cottld  atop,  when  going  at  the  rate  of  ei^ht  miles  an  hour,*  in  aboat  twelve  fee^ 
or  even  in  four  feet. 

A  ayatem  of  tolla  is  thought  best  which  shall  charge  atage  coacbea  in  propor- 
tioo  to  their  weight,  or  to  the  number  of  passengers  which  they  can  carry. 

In  overcoming  a  hill,  which  is  mentioned,  the  difficulty  of  forcing  the  coach 
up  in  frosty  weather,  by  the  adhesion  of  a  single  wheel,-is  spoken  of.  When 
the  roads  are  neither  very  wet  nor  very  dry,  the  travelling  b  the  moat  unfit- 
voorable. 

.  Mr.  Hancock  thinks  that  the  fare  could  be  reduced  to  two-thirda  of  that  ask- 
ed  by  the  atage  coachea,  and  that  100  miles  could  be  accomplished  in  ten  hoan* 
including  two  hours  of  stoppages. 

The  evideoce  of  Mr.  Farey  we  propose  to  give  wraewhat  in  detail; 
as  an  eogiaeer  hia  name  is  weti  known,  and  having  no  share  as  a  paten* 
teCf  nor  any  direct  interest,  in  the  various  projects,  his  evidence  may 
be  regarded  as  professional  in  its  character,  and  withont  any  special 
bias.  Hence  his  remarks  upon  locomotion  in  general,  upon  the  rela- 
tive advantages  of  the  different  plans,  upon  the  manner  in  which  it  may 
be  helped  forward  bv  the  g9veri\ment,  &c.  are  of  special  interest. 
His  evidence  is  less  intermpted  by  queries,  and  the  information  bet- 
ter pat  together  than  those  of  the  patentees. 

"Have  you  turned  your  attention  to  the  subject  of  propellinir  stage  coaches 
or  other  carriagea,  by  steam  power  on  common  roads,  instead  of  by  horses.^  I 
have  had  occasion  to  prepare  specifications  of  several  such  inventions  for  which 
patents  have  been  taken  out,  and  have,  in  consequence,  paid  a  close  attention 
to  that  Bubject.  I  have  also  been  cbnsulted  to  settle  the  plans  for  the  practical 
execution  of  steam  coaches,  but  I  have  not  directed  or  superintended  any  such 
execution  myself.  Of  the  jpecifications  I  have  prepared,  thre^e  have  been  Mr 
lowed  up  by  building  coaches,  which  have  actusJIy  travelled  on  common  roads; 
viz.  Mr.  Gumey'ai  Mr.  Hancock^s,  and  Messrs.  Heaton's.  I  believe  those  three 
are  the  only  trials,  amongst  many  others,  which  have  had  so  much  success  as  ts 
have  been  peraisted  in  to  the  preaent  time.  I  have  examinedother  atenm  coach- 
es, but  they  had  no  chance  of  success,  and  have  been  abandoned. 

*'  Will  you  state,  generally,  your  opinion  as  to  the  probability  of  thia  mode  of 
propelling  carria^a  superseding  the  necessity  of  using  horses?  All  that  has 
been  hitherto  done,  or  which  is  now  doing,  in  that  way,  must,  [  think,  be  con- 
sidered aa  experimental  trials.  I  have  no  dopbt  whatever  but  thmt  a  stendy  pe^ 
severance  in  such  trials  will  lead  to  the  general  adoption  of  ateam  coaches,  and 
that,  at  an  eariier  or  later  period,  according  to'the  activity  and  intelligenoe 
with  which  an  experimental  course  is  conducted;  and  I  am  firmly  convinced 
that  the  perfection  which  is  essential  to  their  successful  adoption  will  never  be 
attained  by  any  other  course  than  that  of  reiterated  trials.  The  difficulties  with 
which  the  steam  coach  inventory  are  at  preaent  contending,  are  chiefly  of  a 
practical  nature,  which  I  think,  are  not  likely  to  be  avoided  by  any  great  cflbrts 
of  genius  or  ipvention;  but  I  expect  that  they  may  be  aurmouated  one  after  an- 
other by  the  experience  which  may  be  gained  by  competent  mechaniciaaa  in  a 
course  of  practice.  I  do  not  look  for  much  more  invention  aa  neceaaaiy  U>  the 
eatablishment  of  steam  coaches;  but  it  is  certMn  that  the  practice  ia  indisp«nMble. 
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Bach  of  the  three  inTenton  I  hare  named  has  hrought  his  steam  coach  to  that 
state  which  renders  it  a  full  sized  mcKlel  for  making  such  experiments  as  serre 
to  prove  the  principle  of  action,  and  to,  teach  how  a  better  bOaeh  may  be  made 
the'next  time,  but  nothing  more.  The  probability  that  such  next  better  coach 
will  be  sufficiently  perfect  to  answer  as  a  trading  business,  depends  as  much  up* 
on  the  natural  judgfment  and  acquired  skill  of  each  inventor,  as  upon  the  quali* 
fi'cations  of  his  present  production." 

'*  Has  the  experience  which  has  already  been  had  of  steam  carriages  been 
such  as  to  enable  us  to  say  that  it  is  not  merely  in  theory  wc  have  calculated  on 
these  carriages?  Yes:  what  has  been  done  by  the  above  mentioned  inventors, 
proves  to  my  satisfaction  the  practicability  of  impelling  stage  coaches  by  steam 
on  good  common  roads,  in  tolerably  level  parts  of  the  country,  without  horses, 
at  a  speed  of  eight  or  ten  miles  an  hour.  The  steam  coaches  I  have  •tried,  have 
made  very  good  progress  along  the  road,  but  have  been  very  deficient  in  9trength, 
and  consequently  in  permanency  of  keeping  in  repair,  also  in  accommodation 
for  passengers  and  for  luggage;  for  which  reasons  they  are  none  of  them  mo- 
dels to  proceed  upon  to  build  coaches  as  a  matter  of  business.  From  the  com- 
plexity of  their  structures,  and  the  multiplicity  of  pieces  of  which  they  are  com- 
posed, it  is  impracticable  to  give  them  the  requisite  strength  by  mere  addition 
of  materials,  because  they  would  then  be  too  heavy  to  carry  profitable  loads  as 
stage  coaches.  I  do  not  consider  thM  it  is  now  a  question  of  theory,  for  the 
practicability  1  conceive  to  be  proved^  but  many  details  of  execution,  which 
are  necessary  to  a  successful  practice,  are  yet  in  a  very  imperfect  state.  My 
view  of  the  subject  will  be  best  understood  by  stating^  that  I  believe  an  efHcient 
steam  carriage- might  now  l^e  made  merely  to  carry  despatches,  by  following 
the  general  plan  of  the  best  steam  coach  which  has  yet  been  pro<luced,  im- 
provmg  the  proportions  wherever  experience  has  ^hown  them  to  be  faulty, 
using  the  very -best  workmanship  and  materials,  and  giving  a  jndicious  increase 
of  strength  to  the  various  parts  wfiich  require  it,  allowing  afl  the  weight  of  a 
load  of  passengers  and  luggage,  and  of  the  accommodations  for  them,  in  ad- 
ditional strength  of  materials,  so  that  the  total  weight  of  the  coach,  without 
any  passerigers  or  goods  (beyond  the  people'  and  stores  necessary  for  its  own 
use  and  one  courier,)  should  be  as  much  as  the  weight  of  the  previous  model 
containing  a  full  load  of  passengers  and  luggage.  If  three  such  coaches  were  con- 
structed, one  of  them  might  start  every  morning  a^Mh  end  of  any  fair  line  of 
road  100  or  120  miles  long,  and  one  would  arrive  dVy  evening  at  each  end  of 
that  line  in  less  time  than  a  common  stage  coach;  and  I  should  expect  that, 
after  twelve  months'  perseverance,  and  after  making  all  the  improvements  and 
alterations  in  the  machinery  which,  so  much  experience  would  suggest,  the 
double  passage  ought  to  be  made  with  as  much  safety  and  punctuality,  and 
with  much  mure  expedition,  than  by  the  maiL  The  road  between  London  and 
Bristol  might  be  taken  as  a  suitable  line,  but  I  should  expect  a  pair  of  horses  to 
be  provided  at  every  notable  hill,  to  help  the  steam  carriage  up  jt.  Such  a 
proposition,  it  is  Obvious,  offers  no  inducement  to  individuals,  because  it  would 
be  all  expense  without  any  return;  but  if  it  were  judiciously  done  at  public  ex- 
pense, I  have  no  doubt  but  that  it  would  lead  to  as  much  improvement  in  the 
mode  of  execution  of  future  coaches  as  would  enable  them  to  be  run  permanently 
as  stage  coaches  with  profitable  loads.  Thegreat  defiect  of  all  the  present  mo- 
dels, is  want  of  strength  to  resist  the  violence'  to  which  they  are  subjected  in 
rapid  travelling  with  a  full  load;  and  if  that  strength  were  given  upon  the  pre- 
sent construction  by  the  mere  addition  of  materials,  they  would  become  too 
h^avy  to  be  efficiently  propelled,  even  if  they  carried  no  load  in  them." 

"  As  fkr  as  your  experience  has  gone,  which  plan  of  steam  carriage  do  you 
think  will  hereafter  be  most  generally  resorted  to,  that  of  an  engine  carriage 
drawing  after  it  another  carriage  containing  the  passengers,  or  of  conveying 
the  passengers  in  the  carriage  in  which  the  machinery  is  placed.'  I  have  not 
had  experience  in  drawing  by  two  carriages,  except  by  the  analogy  of  what  is 
done  on  vail-ways,  and  hence  I  feel  some  difficulty  in  spesking  positively  upon 
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thitt  point.  Tbere  tre  adTtntages  and  ditadvanteg^  to  be  considered  m  liodi 
modefl,  but  all  the  mechanical  connderations  incline  to  one  aide,  tiz.  to  phee 
the  engines  in  the  same  carriage  with  the  passengers.  That  plan  will  certaiafy 
be  lighter  than  when  two  separate  carriages  aie  used*  and  also  the  weight  w3l 
be  laid  on  those  wheeb  which  are  turned  by  the  enginesv  as  it  should  be*  to 
give  them  a  firmer  adherence  to  the  road;  also  one  carriage  will  steer  and  turn 
much  better  than  two»  and  will  go  safer  down  hill,  and  will  be  cheaper  to  bttild 
and  to  work." 

'*  By  that  means  great  weight  is  saved?  Tes;  perhaps  one-tbtrd  is  aared  in 
exerting  an  equal  power.  In  stating  my  opinion  of  the  probability  of  a  profita- 
ble result,  after  twelve  months'  trial  of  three  coaches  to  run  regularly  two  boa- 
dred  miles  every  day,  with  despatches  only,  I  contemplated  that  the  engines 
and  passengers  would  be,  ultiouitely,  in  one  cairiage*  because  that  plan  has  a 
most  decided  mechanical  advantage  in  making  progress  along  the  road,  and 
also  in  facility  of  steerage,  and  safety  in  going  down  hill,  and  fewer  servants 
are  required  to  manage  one  carriage  than  two;  On  the  other  handr  all  the  con* 
structions  that  have  yet  been  tried  with  one  carriage,  subject  the  passengers  to 
more  or  less  occasional  anno3rance  from  heat  and  noise,  smoke  and  dust,  and 
there  is  still  an  apprehension  of  danger  from  the  boiler:  hence  psssengers  will 
invariably  prefer  to  go  in  a  separate  carriage  to  be  drawn  bv  the  engine  car* 
riage;  that  mode  also  offers  a  facility  of  changing  the  engine  for  another,  or  lor 
post  horses,  in  case  it  gets  deranged,  because  the  change  may  be  made  with- 
out unloading,  and  discomposing  the  passengers.  For  common  stage  coaches 
these  are  strong  motives  to  use  a  separate  carriage,  and  if  it  can  be  brought  to 
bear  in  comparison  with  horses,  that  mode  will  probably  be  most  geiwnlly 
adopted  by  the  influence  of  the  passengers,  although  the  other  mode  will  inevi- 
tably perform  the  beat  and  attain  the  greatest  speed  of  travelling." 

"  Takhig  the  two  machinea  of  Mr.  Gurney  and  Mr.  Hancock  in  their  presest 
state,  do  you  think  them  entirely  free  from  defects  likely  to  prove  daugerous  to 
travellers?  I  do  not  think  the  danger  is  at  all  considerable  in  either  Mr.  Gur- 
ney's  or  Mr.  Hancock's:  there  are  dangers  in  all  traveUin|^i  but  I  do  not  think 
the  amount  of  danger  will  be  at  all  increased  by  substituting  steam  fat  horsey 
according  to  either  of  those  plans." 

*<  The  question  refers  to  the  peculiar  danger  from  the  nature  of  the  propel- 
ling power }  I  am  not  inclined  to  think  that  there  is  any  peculiar  danger  wl^i 
would  be  incurred  by  the  change;  and  if  the  engines  and  passengers  are  not  on 
the  same  carriage,  I  think  the  ordinary  danger  would,  on  the  whole,  be  dimi- 
nished." 

'*  The  question  is  with  reference  to  the  relative  danger  of  travelling  ten  nules 
an  hour  when  drawn  by  horses,  and  when  propelled  by  steam  at  the  same  rate^ 
The  danger  of  being  run  away  with  and  overturned  is  greatly  diminiahed  in  a 
steam  coach.  It  is  very  difficult  to  control  four  such  horses  as  can  draw  a  heavy 
stag^  coach  ten  miles  an  hour  in  case  they  are  frightened,  or  choose  to  run 
away,  and  for  such  quick  travelling  they  must  be  kept  in  that  state  of  courage 
that  tl^ey  are  always  inclined  for  running  away,  particularly  down  hills,  and  at 
sharp  turns  in  the  road.  The  steam  power  has  very  little  corresponding  dan- 
ger, being  perfectly  controllable,  and  capable  of  exerting  its  power  in  revene^ 
to  retard  in  going  down  hill;  it  must  be  carelessness  that  would  occanon  the 
overturning  of  a  steam  carriage,  which  carries  the  passengers  in  the  same  cat- 
riage  with  the  engines.  The  distinct  carriage  I  connder  to  be  much  less  coa- 
trollable  in  turning  corners  and  going  down  hill,  but  yet  far  more  so  than  horses. 
The  chance  of  breaking  down  has  hitherto  been  considerable,  but  it  will  sot 
be  more  than  usual  in  stage  coaches  when  the  work  is  truly  proportioB^ 
and  properly  executed.  The  risk  of  explosion  of  the  boilers  is  the  ofdy  sew 
cause  of  danger,  and  that  I  consider  not  equivalent  to  the  danger  from  the 
horses.  There  have  been,  for  several  years  past,  a  number  of  looomotire  en- 
gines in  constant  use  on  nil-ways,  all  of  them  having  large  high  pressure  boil- 
ers, veiy  much  more  dangerous  than  Mr.  Gumey's  or  Mr.  Hancock's,  whether 
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wc  consider  the  probability  of  explosion,  or  the  conseqaenee  likely  to  follow 
an  explosion,  because,  being  of  large  diameters,  they  are  less  capable  of  aus^ 
taining  the  internal  pressure  of  the  steani;  and,  also,, they  contain  alarge  stock 
of  confined  steam  and  hot  water.  The  instances  of  explosion  among  those  lo- 
comotive engines  have  been  very  rare  indeed." 

'*Have  yoq  seen  Mr.  Hancock's  last  improvement?  Yes;  I  consider  Mr. 
Hancock's  boiler  to  be  much  better  for  steam  coaches  than  any  other  which 
has  been  proposed,  or  tried." 

"  If  that  boiler  were  to  explode,'it  is  understood  that  there  would  be  no  dan- 
ger at  all?  It  is  very  difficult  to  foresee  that;  at  the  same  time^  the  risk  of  ex- 
|)1osion  in  Mr.  Hancock's  boiler  is  certainly  very  much  less  than  in  the  locomo- 
tive boilers  which  are  in  constant  use  on  a  large  scale  oh  rail-ways,  and  where 
we  have  proof  that  the  extent  of  the  danger  is  very  small." 

**  Do  you  think  his  boiler  might  explode  without  the  passengers  knowing 
any  thing  about  it?  The  metal  plates  of  which  the  boiler  is  composed  win 
bum  through  by  the  continuance  of  the  action  of  the  fire,  and  may  crack  or 
open  so  as  to  let  the  steam  or  water  out  of  the  boiler  and  disable  the  coach 
fit^m  proceeding,  but  that  is  hardly  to  be  called  an  explosion;  no  one  would  be 
hurt.  The  crack  which  lets  out  the  hot  water  is  sure  in  that  case,  to  throw  it 
into  the  fire  and  not  on  the  passengers." 

**  You  consider  the  danger  to  passengers  by  the  chance  of  bursting  of  a  boiler 
as  not  equivalent  to  the  danger  of  horses  running  away?  It  is.  not  equivalent, 
in  my  opinion;  the  probabifity  of  a  coach  being  overturned  by  the  horses  is  far 
greater  than  that  of  a  boiler  bursting,  and  when  either  accident  does  occur,  the 
probable  extent  of  mischief  from  an  overturn  in  which  all  the  passengers  must 
participate,  is  much  gp-eater  than  could  be  expected  from  the  bursting  of  a  boil- 
er, which  must  always  be  kept  at  a  considerable  distance  from  the  passengers 
on  account  of  the  heat." 

'*  Supponng  either  Mr.  Hancock's  or  Mr.  Gumey's  boiler  were  to  burst;  in 
the  one  case  the  boiler  being  in  a  separate  carriage,  and  in  the  other,  the  boiler 
being  at  considerable  distance  behind  the  passengers,  what  danger  do  you 
think  could  arise  to  the  passengers  from  the  bursting  of  ^he  boiler  r  There  is 
very  little  difTefence  between  the  two  cases:  the  separate  carriage  obviates  any 
apprehension  that  passengers  could  entertain  from  the  danger  of  explosion,  and 
will  therefore  be  preferred  by  most  passengers;  but,  for  myself,  I  do  not  rate 
that  risk  so  high  as  to  be  induced  to  encounter  the  complexity  of  the  two  car- 
riage and  to  forego  some  of  that  new  security  compared  with  horses  which 
steam  power  offers  by  its  controllability  in  descending  hills  and  turning  comers; 
and  from  which  circumstance,  as  I  have  before  stated,  I  think  the  plan  of  one  ciir- 
ria^  is  muchio  be  preferred,  and  probably  the  other  objections,  of  heat,  and 
<noise,  and  dust,  may  be  overcome  by  some  new  means,  which  have  not  yet 
been  shown.  In  Mr.  Hancock's  carriage  the  boiler  is  quite  behihd,  and  away 
from  the  passengers^  so  that  they  are  out  of  danger,  if  there  is  any,  and  are  not 
materially  annoyed  by  heat,  or  smoke,  and  dust,  except  at  times  when  the  wind 
brings  it  fprwanJ,  and  that  rarely  happens  when  the  coach  is  moving." 

"  Is  not  the  danger  attendant  on  the  bursting  the  boiler  greatly  diminished 
by  the  subdivision  of  its  internal  capacity  into  tubes,  or  small  and  flattened 
chambers?  Unquestionably,  until  the  danger  of  explosion  has  become  exceed- 
ingly small;  but  the  great  difficulty  of  boilers  for  steam  coaches  is,  that  the  lia- 
bility to  burn  through  the  plates  has  been  increased  by  that  expedient  for  en- 
suring safety;  and  the  prog^ss  of  the  invention  has  been  impeded  between 
those  two  difBoulties,  in  a  greater  degree  than  from  any  other  circumstance.  It 
was  a  desideratum  for  a  long  time  to  contrive  a  boiler,  which,  being  made  of 
such  thin  metal  as  would  not  render  it  too  heavy,  should  have  sufficient  strength 
to  retain  high  pressure  steam  without  danger  of  bursting;  also  that  it  should  ex- 
pose A  sufficient  external  surface  of  rhetal  to  the  fire  and  flame,  and  of  internal 
surface  to  the  ccmtained  water,  to  enable  the  required  quanti^  of  steam  to  be 
produced  from  such  a  small  body  of  water  as  could  be  carried,  on  account  of 
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the  weight:  both  these  conditiooa  were  iiilfilled  by  sub^vidiiig  tibe 
WAter  into  small  tubes,  or  into  flat  chambers,  which  expose  a  great  sur&cein 
ph>portion  to  their  internal  capacity,  and  admit  of  being  made  strong  with  thia 
metals  but  there  is  also  another  condition  which  is  rather  incompatible  with  the 
two  former,  viz.  that  there  shall  be  such  a  very  free  communication  betweea 
the  interior  capacities  of  all  the  tubes  or  narrow  spaces,  as  will  combine  them 
all  into  one  capacity,  and  permit  the  contained  water  to  run  from  one  to  aoo* 
ther,  and  also  permit  the  steam,  which  is  generated  in  innumerable  amall  bub- 
bles within  the  narrow  spaces,  to  get  freely  away  from  them,  and  go  to  the  ea* 
g^nes  without  accumulating  and  collecting  into  such  large  bubbles  as  would 
occupy  the  spaces  and  displace  or  drive  out  the  water  before  them;  for,  if  that 
effect  takes  place,  it  produces  three  great  erilsf  the  water  boils  over  into  the 
engines  along  with  the  steam,  and  is  wasted,  and  the  thin  jnetal  which  remaiiis 
exposed  at  the  outside  to  the  fire,  becomes  burning  hot  in  an  instant,  after  the 
water  is  so  driven  away  from  the  Internal  surfiice,  and  the  further  production 
of  steam  is  suspended  so  long  as  the  water  continues  absent.  If  such  displace- 
ment of  the  water  takes  place  frequently,  and  in  many  of  the  narrow  spaces 
at  once,  the  boiler  will  not  produce  its  proper  quantity  of  steam,  and  the  thia 
metal  will  soon  be  burned  through,  and  destroyed  by  the  fire." 

'*  Have  you  seen  Mr.  Hancock's  boiler?  Yes;  I  have  had  many  triab  of  it; 
and  1  am  well  acquainted  with  Mr.  Gurney's.  The  former  uses  flat  chambers 
of  thin  iron  plate,  standing  edgeways  upwards  over  the  fire  in  parallel  vertical 
planes;  the  latter  uses  small  tubes  (such  as  gun  barrels  are  made  of,)  to  contain 
the  water,  the  fire  being  applied  on  the  outsides  of  the  tubes.  In  Mr.  Gur- 
ney's boiler  I  think  the  subdivision  of  the  water  into  small  spaces  is  earned  loo 
fiu*,  because  the  steam  cannot  get  freely  away  out  of  such  snuiU  tubes  as  he 
uses  (and  they  are  also  of  great  length)  without  displacing  much  of  that  water 
which  ought  always  to  be  contained  within  them.  By  an  ingenious  arrange- 
ment of  connecting  pipes  and  vessel^  which  he  calls  separators^  he  collects  sll 
the  water  which  is  so  displaced  along  with  the  steam,  and  returns  it  again  into 
the  lower  ends  of  the  same  tubes,  and  thus  avoids  the  evil  of  water  boiling  over 
into  the  engines;  but  that  makes  only  a  partial  remedy  for  the  dimi'nrsbed  pro* 
duction  of  steam,  which  is  attendant  on  the  absence  of  the  wafer  from  the 
heated  tubes,  and  the  still  greater  mischief  of  burning  and  destroying  theme* 
tal.  Hence  the  evil  of  burning  out  the  tubes  is  very  great.  AUo  his  separa- 
tors hold  a  considerable  weight  of  water,  from  which  no  steam  is  generated; 
and  they  require  to  be  heavy  m  metal,  to  render  them  quite  safe  and  strong. 
Mr.  Hancock  has  taken  the  middle  course  in  subdividing  the  water  in  his  boiler, 
having  all  that  can  be  required  for  safety,  and  the  weight,  1  believe,  on  the 
whole,  to  be  less  than  that  of  any  other  boiler  which  will  produce  the  same 
power  of  steam;  for,  owing  to  the  freedom  with  which  the  steam  can  get  away 
in  bubbles  from  the  water,  without  carrying  water  With  it,  the  surfspe  of  the 
heated  metal  is  never  left  without  water.  Hence  a  greater  effect  of  boilii^  is 
attained  from  a  given  surface  of  metal  and  body  of  conuined  water,  and  that 
with  a  much  greater  durability  of  the  meUl  plates,  than  I  think  will  ever  be 
obtained  with  small  tubes.'' 

**  Do  you  think  there  is  a  danger  of  such  an  explosion  as  could  do  injury  fraiB 
the  mode  in  which  Mr.  Hancock's  boilers  are  constructed?  That  danger  I 
hold  to  be  very  slight;  the  metal  of  Mr.  Hancock's  chambers  will  bum  through 
in  time,  the  same  as  that  of  Mr.  Gurney's  tubes  will  do,  but  not  so  soon.  I 
think,  t^kmg  the  thickness  of.  metal  to  be  the  san^e  in  both  cases^  no  injiiiy 
will  be  done  by  such  burning  through.  The  flat  chambers  in  Mr.  Hancock's 
boiler  are  very  judiciously  combined,  and  are  secured  against  bursting  by  caus- 
ing the  pressure  which  tends  to  burst  each  one  open,  to  be  counteracted  by 
the  corresponding  pressure  of  the  neighbouring  chamber,  and  the  outside  clum- 
bers are  secured  by  six  bolts  of  prodigious  strength,  which  pass  through  all  the 
chambers,  and  unite  them  all  together  so  firmly  that  I  see  noprobabili^  of  an 
explosion.  Mr.  Gurney's  vessels,  called  separators,  are  secured  by  hoops  round 
them,  and,  being  of  a  small  size,  may  he  made  very  safe.    Hence  1  think  the 
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two  boUen  miiy  be  put  on  a  par  ts  to  their  leourityf  but  there  b  a  dceided  pre- 
f«r€nce»in  my  opinion,  of  Mr.  Hancock's  form  of  subdividing  the  water  and  ateam 
compartmenu,  which  1  believe  is  carried  too  far  in  Mr.  Gumey's  tubes,  where* 
by  the  water  included  within  the  several  tubes,  cannot  make  way  to  allow  the 
bubbles  of  steam  to  pass  by  it.  This  is  owing  to  the  great  length  and  the  small 
bore  of  the  tubes^  and  they  are  so  isolated  one  from  another,  that  the  water 
within  them  is  not  able  to  act  as  a  common  stock  of  wwter,  or  to  keep  aU  the 
interior  surfacea  of  the  metal  tubes  thoroughly  supplied  with  water:  thence, 
there  is  a  de^cient  production  of  steam  and  an  unnecessary  destruction  of 
metal." 

"  Are  you  aware  that  in  Mr.  Hancock's  carriage,  the  waste  steam,  which  la 
discharged  from  the  engines  af\er  having  performed  its  office,  is  thrown  into 
the  fireplace,  and  makes  its  escape  upwards  along  with  the  flame,  smoke, 
heated  air,  and  gas,  which  ascend  from  the  fire,  to  act  on  the  boiler?  That  la 
the  way  in  which  he  gets  rid  of  the  waste  steam  which  the  engines  discharge, 
and  I  understand  that  he  thereby  avoids  the  puffing  noise  and  appearance  of 
ateam  which  is  common  with  high  pressure  engines.  Mr.  Hancock  blows  the 
fire  with  a  current  of  air  produced  by  a  revolving  fanner,  whic|i  is  turned  rapid- 
ly  round  by  the  engines,  and  therefore  he  requires  no  tall  chimney  to  produce 
a  draft.  Mr.  Gumey  formerly  used  a  dinner  to'  blow  the  fire,  and  also  a  chimney 
of  some  height;  but  I  understand  he  has  lately  laid  the  former  aside,  and  adopt* 
ed  the  plan  of  carrying  the  waste  steam,  which  has  passed  through  the  engines, 
into  the  bottom  of  the  upright  chimney,  and  there  discharging  that  steam 
through  a  coi\tracted  orifice  in  a  vertical  jet,  which,  by  rising  upwands  with 
great  velocity  in  the  centre  of  the  chimney  tube,  gives  a  vast  increase  to  the  - 
draft  of  heated  air  and  smoke  in  the  chimney  tube,  without  any  great  height 
being  necessary;  and  this  plan  occasions  a  most  active  current  of  iresh  air  to 
pass  up  through  the  fire»  and  urge  the  combustion.  This  is  a  most  important 
improvement  in  locomotive  engines,  which  has  been  introduced  by  Mr.  Ste* 
phensorwinto  his  engines  on  the  Liverpool  and  Manchester  railway,  and  being 
there  combined  with  an  improved  boiler,  it  has  been  one  of  the  great  causes  Sf 
the  brilliant  success  of  that  undertaking.  I  believe  the  same  plan  will  be  ini 
dispensable  to  the  complete  success  of  steam  carriages;  for  chimneys  cannot  be 
used  high  enough  to  obtain  a  draft,  and  blowing  the  fire  is  a  very  troublesome 
affair.  .1  fear  Mr.  Stephenson's  plan  would  occasion  more  noise  than  iaallowa^ 
ble  on  common  roads;  but  that  may  perhaps  be  avoided,  or  diminished,  by  some 
new  expedient." 

"  Do  you  think  any  danger  would  arise  from  the  waste  steam  being  discharg- 
ed over  a  large  mass  of  fire  on  Mr.  Hancock's  plan^  Not  the  least  danger;  idl 
the  waste  steam  which  blow*  off  at  the  safety  valve,  and  Which  the  engines  do 
not  require,  is  got  nd  of  in  the  same  way;  but  I  expect  Mr.  Hancock  does  not 
help  the  combustion  of  the  fuel  by  thus  mixing  the  waste  steam  with  the  name 
before  it  acts  against  the  boiler.  Mr.  Stephenson's  improvement,  which  Mr* 
Gurney  has  adopted^  Is  to  discharge  all  the  waste  steam  into  the  bottom  of  the 
npright  chimney  with  a  violent  vertical  jet,  in  order  to  accelerate  the  draftup 
the  chimney.  The  waste  steam,  therefore,  is  mixed  with  the  smoke  and  gas, 
after  the  smoke  has  ceased  to  act  on  the  boiler.  The  waste  .steam  was  veiy 
commonly  discharged  into  the  bottom  of  (he  chimney,  in  Trevithick's  high 
pressure  engines,  many  years  ago,  in  order  to  mix  wii^h  the  smoke  ascending  m 
the  chimney,  and  thus  to  get  rid  of  the  waste  steam;  it  improved  the  draft  in  that 
way,  by  rendering  the  smoke  more  buoyant,  though  only  in  a  slight  degree;  but 
the  waste  steam  was  not  discharged  through  a  contracted  orifice  to  give  it  velo- 
city, nor  was  it  directed  upwards  as  is  now  done  by  Mr.  Stephenson;  whose  ver- 
tical jet  of  steam  in  the  centre  (if  the  chimney,  gives  such  an  intensity  of  draft 
through  the  fire  as  was  never  procured  before,  and,  with  the  further  advantage, 
that  the  rapidity  of  draft  so  -produced,  increases  whenever  the  engines  work 
faster,  and  discharge  more  steam,  just  in  proportion  aa  the  demand  for  fire  and 
ateam  increases  by  that  faster  working. 
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**  Is  there  tny  noiae  occenoned  in  thmt  w%j }  Tesi  but  the  soond  is  Aiected 
upwards  by  the  chimney,  and  is  not  much  heard  in  the  looomcMire  engines  on 
the  rail-way  when  they  are  in  the  open  air,  but  when  they  pass  under  the 
bridges,  the  sound  is  reverberated  down  agun  by  the  arch,  and  then  it  soands 
Tery  loud.  The  noise  is  no  great  consequence  there,  and  no  particular  puns 
have  been  taken  to  avoid  It.  The  metal  pipe  of  the  chimney  has  something  of 
the  effect  of  an  organ  pipe  or  trumpet^  but  it  is  probable  the  sound  might  be 
deadened." 

'•  Will  the  burning  out  of  the  plates  of  Mr.  Hancock's  boiler,  that  you  spoke 
of,  be  attended  with  risk  of  explosion  of  the  whole  boiler,  or  only  of  the  smaller 
divisions  of  the  boiler?  It  will  be  attended  with  no  violence  which  could  be 
called  an  explosion,  nor  with  any  danger  whatever,  but  only  with  the  inconve- 
nience of  disabling  the  carriage  until  the  ruptured  chamber  is  replaced  by  an- 
other. The  rupture,  or  crack,  of  the  meul  plate  at  the  burned  place,  would  let 
out  the  water  and  steam  very  gradually  into  the  fire,  and  probably  extinguish 
it.  All  steam  boilers  bum  out  in  that  manner,  sooner  or  later,  llie  different 
chambers  of  Mr.  Hancock's  boiler  are  kept  together  by  six  very  strong  bohs, 
which  pass  through  them  all,  and  which  are  quite  protected  from  the  action  of 
the  fire{  to  burst  the  boiler  those  bolts  must  give  way  altogether,  and  there  is 
no  adequate  force  to  produce  any  such  effect." 

**  Are  you  acquainted  with  the  construction  of  the  new  steam  carriage  which 
started  this  week  from  Gloucester  to  Cheltenham?  I  am  not,  further  than  that 
it  is  on  Mr.  Gumey's  plan." 

<«  Apprehension  has  been  felt  that  these  steam  coaches  will  be  found  to 
give  great  annoyance  to  travellers  passing  them  on  the  public  roads,  from  smoke 
and  the  peculiar  noise  from  letting  off*  the  steam  i  do  you  apprehend  such  re- 
sults will  take  place?  I  do  not  anticipate  any  great  annoyance  wiU  reaalt  to 
travellers  in  other  carriages.  I  have  passed  Mr.  Hancock's  on  the  road  several 
times,  and  Mr.  Gumey's  also,  and  have  travelled  in  them  often;  hones  take  a 
little  notice  of  them  when  in  motion,  but  not  much,  and  very  soon  become  ac- 
customed to  them.  I  once  met  Mr.  Hancock  going  ver3r«)uick  along  the  New 
road,  and  drew  up  to  see  him  pass;  I  had  no  difficulty  whatever  in  making'  my 
pony  stand,  though  rather  a  spirited  one.  Mr.  Hancock  did  not  observe  me; 
and  as  I  wished  to  go  with  him,  I  turned  and  drove  af^er  him,  and  after  a  race 
to  overtake  him,  I  bad  no  difficulty  in'drawing  alongside  of  his  steam  eantage 
lor  a  good  way,  in  order  to  speak  to  him,  and  get  him  to  stop  for  me.  The 
emission  of  hot  air  was  very  sensible,  when  following  close  alongside  of  the 
boiler  at  the  hinder  end  of  the  carriage,  but  I  did  not  observe  any  puAi^  of 


«  Do  you  think  that  whatever  annoyance  exists  in  the  present  steam  coaches 
may  be  removed  by  the  improvement  of  the  carriage,  and  particularly  the  ap- 
pearance of  the  carriage?  Certainly  their  appearance  may  be  improved;  as  they 
are  now  most  unsightly.  The  general  question  of  farther  improvements  in 
steam  coaches  depends  upon  the  general  mechanical  ^ill  and  jud^ent  of  the 
mechanicians  who  turn  their  attention  to  the  subject,  and  the  peculisr  experi- 
ence they  acquire  in  this  particular  branch  of  mechanics,  by  continually  prac- 
tising and  exercasihg  with  steam  carriages,  on  roads  of  all  kinds,  in  all  weatheta, 
to  find  out  their  ddfects,  and  how  to  remedy  them,  and  what  is  the  best  mode 
of  management;  also,  by  building  new  and  better  carriages  as  soon  as  they  have 
learned  what  will  be  better  than  the  present  ones.-  But  all  this  must* be  at  a 
great  pecuniary  loss,  and  some  further  encouragement  must  be  held  out  in  or- 
der to  induce  the  more  skilful  mechanicians  to  embark  in  such  a  pursuit;  for, 
at  present,  it  is  by  no  means  an  object  of  attention  to  our  best  and  most  oompe> 
tent  engineers,  because  they  know  they  would  only  throw>  away  their  moficy 
and  time  by  underuking  steam  coaches,  even  if  they  were  to  succeed  ever  so 
completely.  The  patentees  are  a  different  class  of  men;  they  are  the  inventors 
who  have  first  organized  and  arranged  the  combination  of  machinery  which  is 
to  be  used;  and  according  to  law»  they  have  acquired  a  legal  property  in  1  ~ 


Digitized  by 


Googk 


Jiepori  an  Sieam  CarricLges.  271 

peculiar  combinationi  which  they  ha^e  diicoveredt  that  hit  been  their  encour- 
agement and  stimulus  to  exertion i  but  the  terms  of  their  patent  rights  will  be 
▼ery  likely  to  expire  before  their  inventions  come  into  use  to  such  an  extent  as 
will  repay  them  their  pre^ous  costs  with  any  profit  thereon  $  and  also,  with  the 
present  defective  state  of  the  law  on  the  subject  of  patents,  they  will  be  unusu- 
ally lucky  if  they  are  able  to  make  good  their  patents  at  law»  in  case  their  rights 
are  contested.  The  patentees  are  not  experienced  mechanicians,  or  engineers^ 
and  have  had  to  learn  the  business  of  engine  making  and  of  coach  making  as 
they  went  on;  and  a  great  deal  of  the  deficiency  of  the  present  steam  coaches 
has  arisen  from  the  circumstance,  that  they  have  been  made  by  persons  who 
were  not  at  that  time  qualified  to  execute  either  a  common  coach  or  a  common 
steam  engine;  but  they  have  acquired  more  skill  now,  and  we  may  expect  more 
finished  productions  from  them  in  future.  There  is  no  mechanician,  of  the  class 
of  those  who  will  be  ultimately  employed  to  make  the  engines  and  machineiy 
of  steam  coaches  when  they  do  come  into  use  (and  who  alone  can  give  that  per- 
fection of  design,  proportion,  and  execution,  which  is  essential  to  their  coming 
into  use,),  who  will  have  any  thing  to  do  with  them  now;  not  so  much  from  any 
doubts  that  they  would  not  be  able  to  succeed  in  perfecting  them,  as  from  a 
conviction  that  the  expense  of  attaining  success  Would  be  greater  than  would 
be  repaid  by  any  advantage  they  could  afterwards  derive  from  making  such 
machines,  in  op^  competition  with  every  other  mechanician  who  chose  to  copy 
after  their  model  when  perfected;  for  the  perfection  of  design,  proportion,  and 
execution,  in  which  steam  coaches  are  now  wanting,  though  very  laborious  and 
expensive  of  attainment,  would  not  be  aground  of  claim  for  exclusive  privileges 
under  the  existing  law  of  patents.  The  patents  to  the  first  inventors  are  the  only 
ones  which  are  professed  to  be  recognised  by  law,  though  in  effect  they  can 
scarcely  ever  be  maintained  at  law.  That  is  a  very  important  point  for  the  con- 
sideration of  the  committee,  and  one  which  deserves  great  attention.  As  the 
law  of  property  in  inventions  now  stands,  when  a  new  invention  is  advanced  to 
such  a  stage  that  it  may  be  considered  to  be  tolerably  perfect  as  an  invention^ 
no  further  exclusive  privilege  can  be  maintained  to  compensate  for  the  skill, 
labour,  and  expense,  which  must  be  incurred  to  find  out.  those  true  proportions, 
dimensions,  weights  and  strength,which  are  essential  to  bring  it  tp  bear  as  a  prac- 
tical business.  The  law  professes  to  give  the  whole  to  the  first  inventor,  al- 
though he  may  have  only  laid  the  foundation  on  which  another  has  raised  the 
superstructure;  and  if,  as  usually  happens^  the  claim  of  the  first  inventor  is  set 
aside,  from'tecbnical  informality  in  his  title  deeds^  and  also  when  his  term  expirei^ 
the  whole  superstructure  lapses  to  the  public.  For  these  reasons,  those  who 
are  the  most  competent  to  the  task  of  giving  the  finishing  touches  of  practical 
utility  to  great  inventions,  are  kept  back  by  bein^  aware  that  they  will  not  be 
repaid.  Under  such  circunostances,  a  defect  of  judgment  would  be  proved  a 
priori  a^inst  any  one  who  might  commence  such  an  unpromising  pursuit,  and 
that  want  of  judgment  which  could  permit  a  man  to  overlook  the  pecuniary 
considerations,  would  not  be  favoorable  to  his  success  as  a  mechanician,  in  giv- 
ing that  precision  of  form  and  dimensions,  and  that  practical  utility,  to  an  in- 
vention which  requires  an  exercise  of  the  cool  judgment  resulting  from  experi- 
ence, rather  than  of  the  genius  depending  upon  original  thought." 

*'  You  do  not  consider  the  inconveniences  of  the  present  steam  coaches  to  be 
inseparable  from  the  invention?  Certainly  not;  but  I  do  not  think  that  any  of 
the  individuals  at  present  engaged  in  the  pursuit  are  the  most  competent  per- 
sons who  could  be  chosen  to  overcome  the  remaining  difficulties,  being  inven- 
tors, who  have  almost  completed  their  parts  of  the  task,  and  not  experienced 
practical  engineers,  into  whose  hands  the  afiair  of  building  the  next  steam 
coaches  ought  now  to  pass,  under  the  general  direction  and  advice  of  those  in- 
ventors. If  the  building  of  steam  coaches  is  continued  in  their  hands,  they  will 
advance  towards  perfection  of  proportion  and  execution  only  by  slow  degrees, 
as  the  patentees  acquire  that  general  skill  as  engineers  and  mechanists  which 
is  already  possessed  by  professional  engineers." 
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*«  Tmt  thitik  that  the  machinery  imy  be  improved  bj  better  mechtnufci?  X 
have  not  the  leaft  doubt  of  itf  tnd  yet  thow  mechanists  are  not  the  proper  nca 
of  (genius  to  have  inTented  what  has  been  hitherto  done  by  the  patentees." 

'*  Apprehensions  have  been  felt  by  trustees  and  surreyora  of  roads  that  steam 
varriai^es  are  more  injurious  to  roads  than  carriages  of  equal  weights  drawn  by 
horses{  what  is  your  opinion  upon  that  point.^  I  should  not  apprehend  that  the 
present  coaches  are  injurious  in  a  greater  degree  than  other  carriages  of  equal 
weights;  and  when  steam  coaches  are  really  brought  to  bear,  I  think  they  will 
be  much  less  so  than  any  carriage  at  present  in  use,  taking  horses  and  the  car- 
riage they  draw,  agamst  engines  and  the  carriage  they  impel,  at  weight  for 
weight  AH  my  observations  upon  vteam  carriages  have  led  me  to  believe  Hut 
they  do  no  particular  harm  to  the  road.  I  could  never  perceive  any  particular 
marks  that  they  left  in  their  tracks,  and  an  examination  of  the  iron  tire  on  the 
edges  of  the  wheels  of  Mr.  Rancock^s  carriage,  shows,  evidently,  that  no  slip- 
ping takes  place  on  the  surface  of  the  road;  which  fmeX  is  proved  to  a  certMnty 
by  other  observations  on  the  working  of  that  carriage.  It  will  be  a  long  time 
before  a  sufficient  number  of  steam  carriages  travel  over  any  road  to  bring  their 
4ifl%et  on  the  materials  to  the  test  of  experience;  but,  on  general  principles,  I 
have  no  hesitation  whatever  in  stating  my  opinion  that  they  never  will  answer 
is  long  as  they  do  injure  the  roads  any  more  than  the  fair  wear  occasoned  by 
the  Hrheels  of  other  carriages  of  the  same  weight;  for  any  injury  they  might  do 
to  the  road  must  be  by  the  slipping  of  their  wheels  on  the  road,  which  would  be 
a  waste  of  the  power  of  their  engines,  and  hitherto  they  have  had  no  power  to 
spare;  or,  if  their  wheels  are  too  narrow,  and  they  cut  deep  into  the  road,  the 
power  of  the  engines  will  be  wasted.  If  they  are  to  be  efficiently  advanced, 
the  whole  power  must  be  fairly  exerted  in  advancing  them  forwards  along  the 
road,  without  turning  their  wheels  in  vain  on  the  road,  or  cutting  ruts  in  it.  1 
iim  confident  that,  if  the  wheels  slip  at  all  on  the  roads,  so  as  to  lose  motion,  or 
if  they  penetrate  so  as  to  make  ruts,  those  coaches  will  not  answer;  and  there- 
fore that  the  defects  must  be  remedied,  or  the  coaches  given  up.  I  do  not 
mean  to  affirm  whether  the  present  steam  coaches  which  draw  other  carriages 
after  them,  do  or  do  not  slip  on  the  road,  because  I  have  not  eximined  (hem; 
but  I  am  of  opinion  that,  for  the  ultimate  successful  application  of  steam  power, 
the  carriages  must  be  so  constructed  that  they  will  do  less  injury  to  the  roads 
than  carriages  drawn  by  horses;  and  whenever  steam  coaches  become  common, 
I  think  the  roads  will  be  most  materially  benefitted  by  the  change." 

'*  Supposing  the  total  weight  of  a  stage,  or  mail,  coach,  drawn  by  four  horses 
at  ten  miles  an  hour,  to  be  two  tons,  and  the  weight  of  the  four  horses  to  be 
two  tons,  what  proportion  of  the  wear  of  a  Macadam  road  would  you  expect 
to  be  occasioned  by  the  wheels  of  the  coach,  supposing  them  to  be  the  usual 
breadth  of  stage  coach  wheels,  and  what  would  be  the  wear  by  the  horses' 
feet?  It  is  impossible  to  fix  an  accurate  proportion  for  such  a  question; 
but  I  have  no  doubt  that,  height  for  weight,  horses'  feet  do  hv  more  injury 
to  a  road  than  the  wheels  of  a  carriage,  and  particularly  so  at  quick  speeds;, 
because  wheels  have  a  roltiire  action  on  the  materials  of  the  road,  tending  to 
eonaolidate,  and  the  horses'  reet  have  a  scraping  and  digging  action,  tending 
to  tear  up  the  materials.  One  test  of  the  wear  by  horses'  feet  will  be  in  the 
wear  of  towing  paths  for  canals,  and  the  rail-way  roads  where  horses  are  em- 
ployed. In  either  of  those  cases,  the  number  of  horses  which  pass  along  is  so 
small  that  no  turnpike  roads  aflbrd  any  example  of  comparison,  and  yet  the 
wear  of  towing  and  rail-way  paths  is  found  to  be  considerable.  The  rapid 
wear  of  horses'  shoes  is  another  test." 

**  It  has  been  stated,  by  a  previous  witness,  that  the  proportion  of  the  wear  of 
a  Macadam  road,  under  such  circumstances,  would  be  about  two-thirds  by  the 
hofMi^  and  one-third  by  the  carriage;  should  you  think  that  a  fair  approxima- 
tion to  the  truth?  I  have  no  means  of  judging  with  such  precision,  but  I  hsTe 
no  doubt  whatever  that,  in  the  case  above  supposed,  the  wear  by  the  horses' 
feet  would  be  much  greater  than  the  wear  by  the  wheels;  for,  indepeBdently 
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of  the<diff«i«iioe  of  tbe  ftction»  Mbefote  stotedi  tbenpiditf  of  UieblovBwheK^ 
with  tbe  honea  ttnke  down  their  feet,  in  stepping  quickly,  wears  the  road^ 
and  they  keep  their  feet  pressing  on  the  same  spot  for  a  sensible  time  after- 
wards, which  must  have  a  far  greater  effect  on  the  materially  to  wear  and  loosen 
them,  than  the  comparatiTely  progressive  rolling  of  the  wheels  over  the  road, 
because  the  latter  remaiii  only  an  imperceptibly  short  i^ace  of  time  on  the 
iame  spot^  and  have  a  consolidating  action. 

*'  May  you  take  the  wear  of  horses'  shoes,  in  proportion  to  that  of  tbe  tine 
of  the  wheels,  as  a  fair  test  of  tbe  proportionate  wear  of  the  road  by  each?  No^ 
by  no  means;  because  the  pressure  which  the  wheels  exert,  and  which  wears 
awi^  the  tire,  is,  under  certain  conditioni^  very  beneficial  to  the  road;  whereas 
the  pressure  occasioned  by  the  horses'  feet  is  in  all  cases  pernicious.  On  a 
gravelled  road,  which  is  not  yet  consofidated,  the  rolling  action  which  causes 
Sie  wear  of  the  tire  of  wheeb  produoes  a  great  improvement  of  the  road,  when 
the  treading  action,  which  causes  an  equsl  wear  of  horses'  shoes,  does  nothing 
but  mischief.  The  harder  and  more  solid  tbe  road  becomes,  the  less  this  may 
be  apparent,  because  the  wear  of  the  road  becomes  so  imperceptible;  never- 
theless, I  think  the  proportion  of  less  wear  by  wheels  than  by  horses'  sboes^ 
will  still  hold  true. 

**  What  u  the  average  widlti  of  the  tire  of  the  wheels  of  steam  carnages  which 
yott  have  tried?  Mr*  Hancock's  wheels  are  two  inches,  and  three  inches,  broad;  in 
Mr.  Gumey's  canaage,  when  he  carried  the  load  along  with  the  engines,  the 
wheels  were  two  inches  and  a  half  broad;  but  I  understand  he  has  widened  them 
since  he  has  altered  his  system  of  drawing  a  sepmte  carxiage,  which  b  to  be 
expected  as  a  necessaiy  consequence  of  the  alteration. 

''Do  you  think  the  machine  would  act  with  less  advantage  if  the  wheels 
were  wider?  That  depends  entirely  upon  the  weight  resting  upon  the  wheels^ 
and  the  sort  of  roads  they  are  to  run  upon.  I  think  it  would  be  better  ibc 
those  individttal  carriages  to  uie  broader  wheels  than  they  hsd. 

**  If  the  tire  of  Mr.  Hancock's  were  six  inches  broad,  would  it  be  an  advantage 
cnr  a  disadvantage?  I  think  six  inches  would  be  too  wide  for  that  description  of 
carriage;  about  four  inches  I  Should  thmk  a  suitable  width  for  his  wheels.  Mrj 
Hancock's  carrisge  is  so  arranged,  that  a  greater  proportion  of  the  whole  weight 
of  the  carriage  is  thrown  upon  the  Under  wheels^  to  one  or  botb  of  which  the 
power  of  the  engines  is  appliied,  than  upon  the  fore  wheels:  which  I  think  is  very 
judicious^  because  it  ensures  ^uch  an  effectual  adhesion  of  the  hind  wheels  to 
the  road,  that  no  slipping  can  take  place.  The  breadth  of  the  wheels  must 
lie  so  proportioned  to  the  pressure  they  exert  on  the  road,  that  they  will  not 
so  indent  or  press  in,  as  to  leave  deep  marks  behind  them.  The  actual  breadtli 
that  will  be  suitable  to  any  given  weight  will  depend  upon  the  hardness  of  the 
materials  of  which  the  road  is  made,  and  roads  differ  very  much  in  that  respect* 
I  think  that,  in  all  cases,  the  breadth  of  wheels  which  will  enable  the  carriage  to 
make  the  best  progress,  will  be  that  which  will  do  the  least  injury  to  the  road, 
for  it  will  be  that  which  will  occasion  no  disturbance  of  the  stones  after  they 
have  been  consolidated,  but  will  only  wear  away  their  upper  surfaces,  and  the 
iron  of  the  tire. 

[to  bx  coxnvuBD.] 


If  On  Working  Iron  and  Steel, 
(Concluded  from  page  200. ) 

From  what  has  now  been  stated,  it  will  be  seen  that  there  are  tirv 
causes  for  the- failure  of  steel,  more  particularly  if  used  quite  ^ard. 
The  first  is  an  unequal  combination  of  carbon  with  the  iron,  and  thl^ 
is  more  or  less  the  case  with  all'  steel  till  sufficiently  hammered ; 
the  toughness  of  some  parts,  the  brittleoess  of  others,  and  the  differ^ 
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ent  states  of  tensioo  hence  arising^  render  the  metal  Terj  liaUe  to 
crack,  if  not  in  the  hardening,  yet  afterwards,  when  forciUj  atmck 
as  metal  dies  are. 

The  second  cause  is  bad  hammering;;  for  I  think  I  have  shown 
abote,  that  however  much  hammered,  it  jet  may  be  left  in  a  most 
Tiolentl  J  conflicting  state,  some  parts  girded  and  pressed,  while  others 
are  as  powerfully  strained,  almost  to  breaking;  and  if  hardened  in 
this  state,  how  can  it  be  expected  to  stand  ?  and  thus  springs,  though 
▼err  equally  formed,  may  be  very  unequal  in  their  strength. 

Well  hammered  steel  requires  the  least  tempering  to  give  it  the 
necessary  degree  of  toughness ;  hot  wi^en  hardened  from  a  great  heat, 
it  loses  all  the  previous  condensation  from  the  hammer,  and  with  it 
•0  much  strength  that  the  toughness  disappears,  and  the  same  hard- 
ness with  less  strength  shows  itself  in  brittleness.  Steel,  therefore, 
of  this  inferior  strength,  requires  more  letting  down  by  tempering,  to 
arrive  at  a  sufficient  degree  of  toughness  to  bear  using.  Such  tools  are 
too  weak  and  soft  for  turning  steel  or  iron,  and  do  not  atand  long  for 
any  purpose. 

I  believe  there  is  a  given  degree  of  cold  to  whicbtke  ateel  must 
be  broueht  in  'a  given  time,  to  cause  hardness;  also  a  nven  degree 
from  below  which  steel  will  not  harden;  and  that  all  foruier  increase 
cf  the  heat  onlv  weakens  the  steel,  and  all  further  increase  of  cold- 
ness serves  only  to  harden  a  greater  mass,  or  a  deeper  coat  of  a  large 
ihass^  by  cooling  it  in  the  required  time. 

'Steel  much  overcharged  with  carbon,  is  too  harsh,  or  brittle,  to  re- 
ceive all  the  improvement  that  hammering  would  otherwise  give  it; 
but  by  choosing  the  most  malleable  steel,  alread^r  sound,  and  ham- 
mering it  at  a  heat  so  low  as  to  be  capable  of  holding  a  coat  of  carbo- 
naceous matter,  it  will  imbibe  the  carbon  so  slowly  and  in  suchsayili 
({uantities  during  each  hammering,  as  to  enable  the  workman  to  bring 
it  up  to  the  fullest  charge  compatible  with  sound  hammering;  and  so 
far  carbon  must  improve  the  strength;  but  beyond  that,  bnttlenesa 
coqnes  on,  and  it  retiises  to  receive  any  condensation  from  the  ham- 
mer, by  which  alone  toughness  is  given.  It  is  of  no  use  seeking  for 
hardness  unaccompanied  by  toughness,  for  we  should  have  to  let  it 
down  to  prevent  breaking;  jet  many  believe  the  hardness  to  be  in- 
creased by  coming  up  to  this  brittleness;  therefore,  taps,  dies,  and 
turning  tools,  in  order  to  increase  their  hardness  without  loMngtoogh- 
joess,  are  allowed  to  receive  a  little  more  carbon  on  their  surface,  by 
putting  them  in  red  hot  carbpnaceous  matter  for  the  hardening,  the 
toughness  of  the  metal  within  remaining  thet  same.  For  this  purpose 
animal  charcoal  appears  best.  I  have  chiefly  used  burnt  leaOier, 
which  seems  capable  of  a  sort  of  fusion  on  the  surface  of  the  steel 
while  coming  to  a  red  heat,  and  therefore  imparts  the  dirbon  modi 
quicker  than  wood  charcoal;  and  in  all  cases  of  haidening  it  is  best 
to  heat  the  steel  in  close  vessels,  or  a.  case  of  some  sort,  toprotectit 
from  air  and  prevent  carbon  burning  out  of  the  surface^  Water  da- 
mages the  surface  at  the  moment  ot  plunging;  to  prevent  this,  anudl 
articles  are  frequently  plunged  into  oil  or  tallow,  which  has  the  reverse 
effect,  for  it  rather  restores  the  surface.  Files,  and  other  tools  that 
do  not  admit  of  being  sharpened,  are  left  quite  hard;  also  tools  for 
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eiiiffaig  steel ;  bat  in  alt  other  cues,  to  prevent  the  risk  of  breakiii 
tiie  extreme  bardnees  is  remored  by  tempering  more  or  less,  as  tfi 
intended  work  Will  allow. 

Yarions  methods  have  been  resorted  to,  in  order  to  measure  the 
exact  temper,  and  more  psrticalarly  for  long  thin  articlest  such  as 
watch  springs,  which  are  difficult  to  heat  uniformly.  Melted  metal, 
the  fusing  point  of  which  is  just  under  the,  right  temperature,  has 
been  usea ;  but  if  the  mercury,  or  other  melted  metal,  be  in  sufficient 
quantity,  and  the  heat  he-measured  by  a  thermometer,  it  will  secure 
accuracy :  the  article  being  moved  about  in  this  till  of  the  same  heat 
in  every  part,  and  all  through,  will  be  well  tempered,  let  the  shape 
be  what  it  may. 

Heating  the  articles  in  oil  till  the  smoke  rises  copiously  gives  a 
good  temper  for  tools  for  brass  work,  and  a  still  lower  temper  is  given 
when  the  oil  catches  fir&— this  is  ci^lled  blazing  off;  but  fbr  articles 
of  any  substance,  colour  is  the  simplest  and  most  direct  criterion. 
The  hardened  steel  is  ground  clean  along,  one  side,  and  kept  per« 
fectly  free  from  greasiness;  it  is  then  heated,  in  preference  at  the 
side  of  a  fire  to  avoid  smoke,  carefully  watching  the  bright  |Nu*t  until 
it  becomes  of  a^traw  colour,  it  may  then  be  cooled  in  water  to  pre- 
vent the  spread  of  heat  from  parts  not  cared  for;  this  temper  suits 
tools  for  brass  work;  but  if  heated  till  it  becomes  brown,  borderinjg 
on  purple,  it  suits  tools  for  pewter  and  very  hard  wood ;  after  this  it 
becomes  blue,  indicating  a  suitable  temperfor  the  softest  carpenter's 
tools,  table  knives,  and  springs;  it  is  just  low  enough  to  bear  filing, 
and  in  thin  pieces  will  bend  a  little  before  it  breaks;  if  heated  be* 
yond  this  it  turns  my,  and  is  almost  visibly  red  in  the  dark.  Very 
thin  springs  are  cmerved  to  be  stiffer  while  the  blue  colour  is  on 
than  when  cleaned  off;  and  on  re-bluing  them^  they  regain  their  stiff- 
ness, although  there  is  no  alteration  of  the  temper;  such  springs  are 
therefore  preferred  with  tho  blue  colour  on* 

These  colours  may  be  given  to  hard  or  to  soft  steel ,  and  when  clean- 
ed off,  the  same  heat  will  always  restore  them.  The  steel  and  screws 
of  watohes  are  generally  blued  for  ornament;  the  other  colours,  when 

S'ven  merely  as  a  guide  in  the  temperihg,  are  cleaned  off.  I  have 
und  the  slow  conducting  power  of  lamp  Mack  a  useful  agent  to  pre* 
serve  particular  portions  from  being  hardened  with  the  rest. 

It  is  sometimes  desired  to  harden  the  neck  of  a  mandril  and  not 
the  screw,  lest  It  should  break  when  roughly  used :  this  may  be  done 
by  an  iron  tube  fitted  a  little  way  on  the  neck  of  the  mandril,  and 
ramming  the  space  between  full  of  lamp  black,  so  as  completely  to 
envelop  the  screw,  then  shut  it  in  by  a  disk  to  serve  as  a  wadding^ 
the  mandril  being  then  made  red  hot,  and  plunged  in  water,  the  ex- 
posed part  will  be  hard,  and  the  covered  screw  will  remain  soft. 

Steel  hardens  as  well  under  coyer,  as  if  exposed,  provided  it  can 
be  cooled  in  the  requisite  time;  small  articles,  for  watoh  work,  have 
accordidfly  been  hardened  ^uite  clean,  and  their  brightness  preserv- 
,  ed,  by  finiog  a  brass  box  with  them,  capable  of  being  shut  air-tiriit 
while  in  the  fire,  and  then  plunging  the  box  with  its  co^tente  in  the 
water.    On  opening  the  box  when  cold|  the  articles  are  found  bard 
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and  cletiu  Very  fioe  drills  or  wire  «aj  bthtrdendl  frooi  Vtm  tme 
of  a  lamp  or  candle,  by  merely  shaking  tbem  quickly  w  tiie  air,  » 
that  will  cool  them  bood  enough.  Large  maites  require  rtpid  Motioa 
in  cold  water  to-  enforce  their  cooling  in  the  requisite  time.  Tim 
largest  masses  that  can  be  hardened  are  best  dooe  nnder  a  waterfidl, 
the  force  of  which  beati  away  the  steam  as  fast  as  formed,  and  ke^s 
the  surface  cool  while  the  central  heat  is  escaping  thrsugh  it;  and 
they  should  remain  in  this  sitnatioo  till  quite  cold  throU|^out;  if  takes 
out  sooner,  the  central  heat  will  S|)read  to  the  inner  side  of  the  hud 
shell  and  ezj^nd  it,  while  the  outside  may  be  cold,  and  therdbre  will 
be  liable  to  burst 

I  met  with  an  evident  case  of  cracking,  when  hardening  frombidly 
hammered  steel  which  also  was  unequally  carbonised.  The  pieces 
were  ovals,  one  inch  long,  filed  out  of  steel  bsrs  one-teQth  of  an  inch 
thick;  they  were  then  hammered,  which  condensed  the  middle  and 
stretched  {he  outside ;  in  this  state,  they  were  heated  in  a  crucible 
full  of  charcoal  powder,  (which  probably  carbonized  the  outer  ed^ 
most,)  and  hardened  by  plunging  in  water;  this  cracked  them  ail  m 
the  middle,  the  most  condeuMd  part,  and  none  of  tl^e  cracks  extend- 
ed to  the  outside. 

Stamps  and  medal  dies  are  an  important  application  of  steel; and 
to  enable  them  to  be  hardened  sound,  and  to  stand  in  use  when  har- 
dened* requires  the  metal  to  be  in  a  state  of  perfect  ease,  the  result 
of  equal  condensation  all  through,  and  this  can  best  be  secured  by 
hammering  in  a  recess. 

For  this  purpose,  it  would  be  very  desirable  to  ascertuo,  by  experi- 
ments, the  greatest  thickness  that  can  be  hardened  all  throng ;  also 
the  state  of  carbonization  most  favourable  to  the  greatest  thickness; 
or,  what  is  the  precise  difference  in  this  respect  between  the  most 
mild  steel  and  that  which  is  highly  charged  with  carbon.  Likewise, 
in  very  larse  masses,  what  is  the  greatest  depth  from  the  surface  that 
can  be  hardened,  and  whether  fi;reatly  hammering  it  would  cause  any 
difference  in  the  thickness  of  the  hard  crust.  This  would  of  course 
require  the  pieces  so  hardened,  to  be  afterwards  broken  to  examine 
the  interior;  and  where  a  soft  nucleus  occurred,  it  would  require  to 
be  ground  flat,  to  show  what  sort  of  boundary  there  would  be  between 
the  hard  and  the  soft  parts;  for  it  would  be  rendered  visible  by  the 
very  different  texture  which  grinding  produces  in  hard  and  in  soft 
steel;  and  there  must  be  some  difference  in  tM  durability  of  a  block, 
according  as  the  boundary  is  well,  or  ill,  defined. 

We  are  so  familiar  with  small  flaws  in  articles  of  iron  as  scarcely  to 
notice  them,  for  their  cheapness  enables  us  to  use  the  good  and  throw 
away  the  bad— such  as  nails,  brads,  screws,  &c.;  but  our  attention  is 
drawn  to  large  flaws,  from  the  serious  consequences  likely  to  atteod 
their  giving  way. 

But  in  steel  neariy  the  reverse  takes  place,  as  it  is  used  so  much 
smaller  than  iron,  in  things  of  consequence;  therefore  the  smallest 
flaws  are  frequently  of  as  much  importance  as  the  lai^est,  for  they 
occasion  the  breaking  of  tools,  frequently  spoiling  the  work ;  and  when 
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nsaXi  work  19  nearly  fiouhed,  hidden  flaws  destroy  it;  they  also  &elp 
to  crack  large  masses  when  hardenine. 

But  when  the  utmost  efforts  of  the  hnman  mind  are  transmitted  to 
«teel  plates,  from  which  the  delights  of  peace  and  civilization  are 
spread  abroad,  it  becomes  of  the  greatest  consequence  to  avoid  cTery 
flaw,  and  even  chemical  dissimilarity;  for  thoueh  the  metal  be  sound, 
it  may  be  so  unequal  in  its  nature  as  to  etch  verjr  badly,  and  the 
amallest  flaws  will  spread  very  broad  while  drawing  into  thin  plates; 
and  when  the  etching,  or  graving,  reaches  through  to  such  a  flaw,  the 
work  is  spoiled;  lamin»  of  engraved  work  frequently  coming  off,  as 
engravers  have  already  seriously  experienced. 

For  such  works,  therefore,  cast  steel  should  be  employed :  it  should 
receive  an  extra  degree  of  forcing,  most  perfectly  to  equalize  its  com- 
position, and  reduce  it  to  a  mild  state,  for  on  this  depends  ^od  etch- 
ing; then  the  surface  should  be  watched  and  kept  clear,  while  reduc- 
ing it  to  a  usable  thickness,  thdt  no  flaws  may  be  beat  in :  all  welding 
must  likewise  be  avoided,  for  fear  of  shutting  in  flaws;  and  if  rolled 
into  plates,  it  will  require  good  hammering  afterwards  to  restore  the 
strength,or  soundness,  which  it  loses  laterally  while  rollibg.  The  espcr 
cial  reason  why  the  primary  for^ne  should  be  long  and  carefully  per- 
formed, is,  that  the  etching  is  liable  to  be  rou^  or  smooth,  aspenect 
homogeneity  is  more  or  less  obtained,  and  it  will  be  cloudy  if  differ- 
ent parts  ofthe  plate  differ  in  their  dose  of  carbon. 

It  would  be  desirable  for  engravers  to  make  themselves  well  ac- 
quainted with  the  difference  of  action  of  the  same  acid  on  pure  de- 
carbonized steel,  on  ordinary  steel,  and  on  highly  carbonized  steel, 
and  also  on  steel  in  the  softest  as  well  as  in  the  most  condensed  state; 
for  they  would  thus  judge^better  whether  the  defects  were  in  the  me- 
tal or  me  acid. 

Cornelius  Varlkt. 
{TroM.  cf  Sot,  for  EneouragtmerU  of  Attn. 


1 1ron  Boofing. 

Tour  correspondent,  at  Peterhoff,  has  not  given  you  the  best  mode 
of  covering  an  iron  roof,  to  prevent  its  rusting.  Coal  tar,  brought  to 
£20  degrees  of  Fah.  and  mixed  with  red  lead,  (genuine,)  in  the  pro- 
portion of  eight  of  tar  to  one  part  of  lead,  forms  a  composition  which 
resists  oxidation  of  the  iron  plate8,'or  wrought  iron  of  any  shape,  bet- 
ter than  any  other  material  whatever.  Oil,  and  every  mixture  of  me- 
tallic oxides  with  oil,  give  to  wrought  iron  a  tendency  to  scale  off  in 
lai^  flakes  when  subjected  to  changes  of  temperature.  At  the  pre- 
sent price  of  iron,  it  is  much  cheaper  to  cover  a  roof  with  sheets  of 
that  metal  than  with  any  other  material  whateveiv— and  more  espe- 
cially where  the  plates  are  coated  under  and  over  with  the  above  com- 
position. .  Fine  sand  must  be  strewed  on  the  surface,  quite  dry,  and 
the  work  must  be  executed  in  dry  weather. 

[il/ecA.  M^. 
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1  HaneocVs  Steam  Carriage. 

The  annexed  engniving  represents  a  new  steam  carriage,  wMdi 
Mr.  Walter  Hancock  has  jast  built  to  run  on  the  road  between  Loo- 
don  and  Greenwich. 


For  the  following  particolars  of  its  construction,  we  are  indebted 
to  Mr.  Gordon's  valuable  Historical  and  Practical  Treatise. 
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There  are  two  engines,  which. are  placed  before  the  boiler  and 
tamed  with  the  staffing  box  down,  so  that  the  cylinders  are  upper^ 
mostf  and  the  piston  and  connectinff  rods  below.  The  crank  shaft, 
with  two  cranks,  is  supported  bj  a  flexible  frame,  which  provides  for 
any  concussion  on  rough  roads.  A  chain  passes  over  a  shei^Te  on  the 
crank  shaft,  and  oter  a  larger  sheave  on  the  hind  axletree.  The 
wheels  tarn  loose  on  the  axle,  and  one  or  other,  or  both,  are  fixed  by 
a  clutch  when  required.  This  clutch  is  on  the  outside  of  the  wheel, 
and  can  be  screweii  out,  orin,  as  the  case  demands,  with  great  facili- 
ty. The  turning  of  the  carriage  round  to  the  offside,  is  prepared  for 
by  throwing  out  the  offside  clutch,  and  keeping  in  the  near  one;  and 
the  turn  round  to  the  near  side,  is  prepared  for  by  throwing  out  the 
near  clutch,  and  throwing  in  the  offside  clutch.  A  little  play  is  left 
between  the  catches  in  each  clutch,  so  that  a  winding  road  may  not 
oblige  either  wheel  to  be. disengaged;  and  it  is. only  in  a  short  turn, 
or  a  turn  round,  that  the  clutch  must  be  shifted,  and  this  can  be  done 
in  a  very  small  space  of  time. 


Fig.  2  is  an  elevation  of  the  boiler,  with  part  of  the  casing  removed 
for  the  purpose  of  exhibitiag  the  interior  structure.  A  Is  one  of  the 
fire  doors,  of  which  there  are  two.  B  the  fire  place ;  D  the  stoke- 
hole ;  £  E  the  chambers,  constructed  of  the  best  wrought  iron ;  F  F 
shows  the  manner  in  which  all  the  chambers  are  bolted  together,  so 
as  to  form  a  large  boiler  of  many  compartments.  There  are  fillets 
of  iron,  which  keep  the  individual  compartments  at  a  proper  distance 
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fromctch  other;  and  these tpacet  which  the  filleti  leave  ne  lliefBes 
•f  the  boiler,  throogh  which  the  flemet  aeceod  as  shown  at  H  H  H. 
All  these  ceaiparimeDts  are  coonected  at  the  bottooi  for  the  porpose 
of  keeping  the  water  id  each  at  the  proper  level;  and  at  the  t«»p  the 
steam  is  coovejed  from  each  bj  as  maoj  pipes  as  there  are  chambcra 
into  the  steam  feed  pipe,  bj  which  the  steam  is  coovejed  to  the  ea- 
gioes.  By  this  arrangement,  the  only  parts  of  the  boiler  which  can  he 
dreaded  are  the  sides;  bat  good  ties  will  keep  them  together.  And 
as  to  the  bottom  end,  and  top  of  the  boiler,  which  are  compeaed  of  the 
edses  of  these  compartments,  if  one  part  is  bamt  oot  or  hnrC«  it  is 
oDij  that  indiTtdoal  compartment  which  can  bnrst,  and  its  power  of 
doing  mischief  is  not  worth  notice.  The  fire  is  anred  bj  a  Uower, 
which  is  driven  bj  a  connexion  with  the  engines.  The  waste  steam 
is  blown  from  the  engines  into  the  chimney,  and  so  destrojed.  The 
pasMngers  are  carried  on  the  same  machine,  Mr.  Hancock  preferring 
thaf  disposal  of  the  weight  to  the  draggine  of  it  in  a  carriage  behind. 
The  wheels  of  the  carriage  are  a  beautiful  ezhibitaoo  of  strength  and 
lightness  combined.  The  spokes  are  all  wedge  shaped,  and  whete 
they  are  fastened  into  the  nave,  abut  against  each  other.  Their 
escape  laterally  is  prevented  bv  a  large  iron  disc  at  each  end  of  the 
nave;  and  these  being  bolted  through,  confine  the  spokes  securely  in 
their  places. 

IMedLMag. 


Y  Mr.  GumeyU  Steam  Carriage^  applied  to  rc^unnfi. 

We  have  been  favoured  with  the  following  copy  of  a  letter  from 
William  Crawshay,  Esq.  to  Lieutenant-Colonel  Sir  C.  Dance— 

Cijfaiif^a  Iran  toarhf  23d  Rbruary^  ISSft. 

Mt  Dkar  Sir,— -I  regret  that  my  occupation  at  this  moment  pre- 
vents me  givinjg  you  the  ample  reply  I  could  wish,  to  your  inquiry 
as  to  the  working  of  Mr.  Gurney's  engine  on  our  rail-road  at  Uir- 
wain.  I  can,  however,  state  to  you  io  general  terms,  that  the  fa- 
v6urable  opinion  entertained  by  my  engineer  and  myself  of  the  tubu- 
lar boiler,  over  every  <^th^r  we  have  yet  seen,  not  only  remains  un- 
shaken, but  is  strengthened  and  confirmed  by  eighteen  months  coostant 
use  and  observation  of  it  on  our  own  road ;  and,  also,  by  all  we  can 
collect  from  other  testimony,  of  what  is  doing  elsewhere  in  this  neigh- 
bourhood with  boilers  of  other  description.  The  ease  and  economy 
df  first  construction,  the  facility  of  repair  when  required,  the  extreme 
lightness,  the  great  capacity  for  raising  steam,  and  the  perfect  free- 
dom from  danger  of  the  tubular  boiler,  all  render  it,  in  our  opinions, 
pre-eminently  adapted  to  locomotive  engines;  and  I  hope  in  the 
course  of  a  few  months,  to  apply  it  to  engines  and  carriages,  suited 
to  rail -roads  and  heavy  work,  so  successfully  as  to  render  the  advan- 
uge  of  steam  power  over  that  of  horses,  still  greater  than  it  now  is. 
As,  however,  facts  of  past  performances  of  any  kind  are  more  satis- 
factory than  anticipations  of  the  future,  I  beg  to  state  to  you,  that  in 
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the  past  twelve  months^  between  the  Ist  day  of  Januarjr*  1831,  and 
the  Ist  day  of  January,  183^  the  locomotive  engine  which  I  bought 
oCMr.  Gurney,  weighing  only  thirty-five  cwt.  including  every  thing 
whatever  belonging  to  it,  with  water  and  fuel  in  a  working  state* 
conveyed  42,300  tons  of  coal,  iron  stone,  and  iron,  exclusive  of  the 
carriages  on  which  they  were  drawn,  the  distance  of  two  and  a  half 
miles  upon  our  rail-road  at  H'^rwain,  in  journeys  of  from  twenty  to 
thirty  tons,  as  suited  our  convenience;  during  which  time  the  entire 
consumption  of  coal  was  S99  tons,  which  at  3s.  per  ton,  amounts  to 
dB44  17s.  The  wages  of  the  engineer  JS52,  and  those  of  this  boy  £15 
12s.  together,  exclusive  of  the  trifling  repair  of  the  engine,  and  the 
<h1  and  other  little  matters  required  for  its  use,  £\\SL  98.  or  less  than 
one  farthing  per  ton  per  mile*  for  the  goods  conveyed;  and  I  must  not 
omit  to  observe  to  you,  that  had  there  been  nearly  double  the  work  to 
do  on  this  road,  the  engine  would  have  done  it  with  little  or  no  in^ 
creased  expense,  as  she  was  invarhibly  working  idle,  for  the  purpose 
of  keeping  the  boiler  full,  about  one-half  of  her  time. 

You  are  sufficiently  acquainted  with  the  experience  of  horse  power 
to  render  any  comparison  on  my  part  unnecessary,  but  from  the  ob- 
servations I  have  been  enabled  to  make,  in  contrasting  horse  power 
with  that  of  steam  on  the  same  road,  I  should  certainly  consider  that 
the  average  of  horse  power,  compared  with  that  of  steam  under  the 
most  improved  application,  is,  in  point  of  expense,  as  twenty  or  even 
thirty  to  one :  inaependentiy  of  many  other  valuable  considerations  io 
favour  of  that  of  steam,  known  onl  v  to  those  who  have  large  and  ex- 
pensive stable  establishments,  in  which  valuable  horses,  after  sustain* 
mg  hard  work  all  day,  are  exposed  to  the  negligence,  roguery,  and 
ignorance  of  hawliers,  horse-keepers,  and  farriers,  while  Uie  engine, 
having  completed  her  day's  worK,  may  be  left  without  anxiety  as  to 
the  attention  of  any  of  these  notoriously  troublesome  persons  until 
again  called  into  use. 

I  consider  that  the  unprecedented  depression  of  the  iron  trade,  and 
the  late  disturbances  in  South  Wales,  have  much  impeded  the  fur- 
ther  introduction,  use^  and  improvement,  of  locomotive  engines  in 
this  part  of  the  country;  and  it  is  a  matter  much  to  be  regretted,  that 
more  talent,  competition,  and  energy,  are  not  at  this  moment  excit* 
ed  every  where  in  the  furtherance  of  so  great  a  national  advantage  as 
the  substitution  of  the  cheaper  power  of  steam,  wherever  practicable, 
for  that  of  horses. 

Wishing  ^ou  every  success  in  your  zealous  perseverance  in  this 
laudable  object* 

I  am,  sir,  yours,  &c. 


Vol.  X — No.  4.— October,  1832.  36 


William  Crawshay. 
[ilfecA.  Mag. 
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Switig  Hone. 

The  thanks  of  the  Society  in  London  for  the  EnconngemeDt  of 
Arts,  &c.  were  voted  to  Mr.  J.  Fajrer,  of  Pentonville,  for  his  swing 
hone  for  sharpening  razors  and  other  articles  of  cutlery.  One  of  the 
hones  has  been  placed  in  the  Society's  Repository. 

The  exquisite  edge  given  by  the  cotler  to  razors,  lancets,  and  other 
fine  cutting  instruments,  can  rarely  be  produced  by  those  persons 
who  are  in  the  habit  of  using  them,  ^is  arises  partly  from  ignorance 
of  the  properties  in  which  consists  the  difference  between  a  good  and 
a  bad  hone,  and  partly  from  want  of  that  skill  and  slight  of  band  in 
the  Qse  of  a  hone,  which  long  and  constant  practice  only  can  give  in 
perfection.  Mr.  Fayrer's  hone  is  a  plate  of  brass,  about  an  inch  wide, 
and  of  any  convenient  length,  ^ound  to  a  perfectly  smooth  surface 
on  both  sides ;  part  of  each  end  is  cut  or  filed  away,  leaving  only  two 
pins,  or  pivots,  on  which  the  hone  turns  or  swings.  In  the  frame  are 
two  uprights  with  notches  to  receive  the  pivots.  Two  boxes  are  pro- 
vided, one  to  hold  a  coarser  and  the  other  a  finer  powder  made  of  oil- 
stone ground  down  and  washed  over :  for  the  latter,  finely  ^pounded 
water-of- Air-stone  may  be  conveniently  substituted. 

To  use  the  hone,  first  put  on  one  of  its  sides  a  few  drops  of  oil 
and  a  little  of  the  rougher  or  coarser  powder,  then  draw  along  it,  in 
the  usual  manner,  the  edge  of  the  razor  or  other  tool  to  be  sharpened. 
As  the  hone  swings  on  two  pivots,  the  surface  necessarily  applies  it- 
self quite  evenly  along  the  edge  of  the  blade,  in  whatever  direction 
the  pressure  of  the  hand  is  made  that  holds  the  tool ;  and  the  parti- 
cles of  the  powder,  as  the  operation  proceeds,  are  continually  becom- 
ing smaller  and  smaller,  and  therefore  giving  a  finer  and  finer  edge 
to  the  tool  or  blade.  To  finish  the  setting,  turn  uppermost  the  other 
surfece  of  the  hone,  apply  to  it  oil  and  the  finer  powder,  and  proceed 
as  before. 

Metal  plates,  both  of  steel  and  of  tin,  have  already  been  made  to 
serve  the  purpose  of  hones;  but  the  application  of  brass  as  a  material 
for  this  purpose  seems  to  be  new,  as  well  as  the  contrivance  of  hang- 
ing it  on  pivots,  in  order  to  accommodate  itself  to  the  varying  pres- 
sure of  the  hand.  [7Van«.  of  Socfor  Encowr.  oJArU. 


TRANSLATIONS  FROM  FOREIGN  JOURNALS. 

New  roUerafor  Inking  LUhographic  Stones. 

[Translated  for  this  Journal.*] 

The  rollers  used  in  lithography  for  inking  the  stones,  consist  gene- 
rallv  of  cylinders  of  wood  covered  with  calf  skin,  and  stuffed  with 
carded  wool.  Besides  the  inequalities  which  the  surfaces  of  such  roll- 
ers present,  the  seam  uniting  the  two  sides  of  the  leather  makes  a 
ridge  which  spoils  the  uniformity  of  the  inking,  particularly  when 

*  By  request  of  the  Committee  on  Publications. 
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large  stoiles  are  ated.  This  baa  hitherto  been  a  ereat  obstacle  in  the 
progress  of  the  lithographic  art.  This  ridge  hadbeen  reduced,  and 
practice  had  taught  a  method  of  concealing,  in  part,  the  defects  ne- 
cessarilj  attendant  upon  the  use  of  rollers  with  seams ;  but  the  in«- 
convenience  and  many  defects  still  remained  to  be  remedied*  M. 
Tudot,  incited  bj  an  appeal  of  the  Society  for  the  Encouragement  of 
National  Industry,  conceived  the  idea  of  making  rollers  of  round 
plates  of  different  substances  cut  with  a  punch,  then  threaded  toge* 
ther  on  a  cylinder  of  wood,  pressed  forcibly  one  against  the  other, 
and  polished  or  trimmed.  He  has  tried  in  this  way  chamois  lea- 
ther, calico,  and  calf  skin.  This  last  nfaterial  answered  best,  and 
furnished  rollers  which  were  soft,  without  seams,  and  whieh  distri- 
iMited  the  ink  uniformly.  M.  de  Lasteyrie,  a  competent  jodge  in 
these  matters,  observes  that  the  ordinary  (seamed)  rollers  are  very 
quickly  worn  out,  while  those  of  M.  T.  will  not  be  exposed  to  the 
operation  of  the  same  causes  of  wear  and  tear,  and  will,  therefore, 
greatly  outlast  the  others. 

The  new  rollers  are  rather  higher  priced  than  the  common  ones^ 
but  it  is  confidently  expected  that  their  continued  manufacture  wiH 
admit  of  a  reduction  in  the  price.  M.  Tudot  has  received  a  prize  of 
500  francs  (SlOO)  for  the  ingenuity  displayed  in  his  invention. 

iMdmafial  Encydopidique^  ^c. 


Method  of  removing  Acid  from  the  papers  wed  in  TMhographic 
Printing. 

Most  of  the  paper  used  in  copperplate  and  lithographic  printing  has 
ao  acid  reaction,  due,  doubtless,  to  the  processes  of  whitenine,  or  t^ 
the  alum  used  in  its  manufacture.  This  acid  soon  injures  Uie  tex- 
ture of  the  lithographic  stones,  and  after,  at  most,  thirty  impres- 
sions have  been  taken,  the  stone  greasesy  to  use  the  expression  of  the 
workmen,  and  the  impressions  are  imperfect.  M.  Jodmar  remedies 
this  greasing  of  the  stone,  in  a  very  simple  way ;  he  passes  the  paper 
intended  to  receive  the  impression,  through  weak  lime  water,  which 
neutralizes  the  acidity ;  he  leaves  it  through  the  night  thus  wet  and 
mattedj  and  on  the  following  morning  either  dries  it  or  takes  off  the 
superabundant  moisture,  keeping  that  degree  of  softness  which  the 
printing  requires.  The  author  of  this  simple  and  easy  method  of  re- 
moving the  acid  from  lithographic  papers,  has  received  a  medal  of  the 
value  of  £00  francs,  (240. )  \^lbid. 


Lithography  in  imitation  of  Mezzotint. 

Various  attempts  have  been  made  to  imitate  the  style  of  mezzo- 
tinto  engraving  by  lithography.  One  of  the  methods  tried  was  by 
tamping.  This  process  had  given  some  beautiful  results,  but  the 
mellowness  of  the  tints  could  not  be  obtained.   Besides,  in  sketching 
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OD  the  stones  and  remoTiog  the  soperabundant  ink  with  the  scraper, 
for  the  clear  parts,  the  grain  of  the  stone  was  destroyed,  and  whca 
the  stone  was  heated,  for  the  parpose  of  fixing  the  sketch  upon  It,  a 
few  engravines  with  tarnished  and  glaej  tints  were  all  that  could  be 
obtained.  M*  Tudot  proposes  another  process  in  which  the  scraper 
is  not  used*  He  lays  the  lithographic  ink  on  the  stone  with  care, 
makes  it  penetrate  into  the  grain  by  means  of  an  instrument  of  horn, 
then  with  a  point  of  ivory,  or,  iu  preference,  with  a  small  utensil  com- 
posed of  very  fine  and  pointed  threads  of  steel,  he  takes  from  the 
bottom  of  the  grain  as  much  of  the  crayon  as  he  thinks  necessary  to 
produce  the  desired  tints.  This  process,  put  in  practice  by  able 
workmen,  has  produced  designs  rivalling  in  every  particular  engrav- 
ings which  hare  come  from  the  hands  ofthe  most  celebrated  engcmv- 
ers  in  mezzotint.  The  artist,  while  transferring  to  the  stone  the 
conceptions  of  his  genius,  has  every  desirable  freedom,  is  not  embar- 
rassed with  any  mechanical  operation,  and  the  process  is  very  ra|Hdly 
executed.  In  some  trials,  maae  in  presence  of  the  Society  for  the  En- 
couragement of  National  Industry,  the  800th  impression  was  as  beau- 
tiful as  the  first  M.  Tudot  has  received  for  this  application  a  gold 
nodal  of  the  value  of  2000  francs,  (£400.) 

{BvUedn  of  Soe.  for  Eneout.  of  Nat.  tnd.^  fyc.  SO  Dec  and  IbUL 


Cure  for  Pdtnter^s  Colic 

Plumbers,  manufacturers  of  white  lead,  painters,  printers,  &c.  and, 

Smerally,.  all  persons  exposed  to  the  action  of  lead,  are  sabfect  to 
is  colic.  Many  remedies  have  been  employed  in  this  complaint; 
the  one  most  generally  adopted,  and  which  has  been  attended  with 
constant  success,  consists  in  administering  emetics  and  purga- 
tives. This  method  is  obviously  troublesome,  and  is  besides  ex- 
pensive. M.,  Gendrin  has  communicated  to  the  Academy  of  Sci- 
ences, a  new  remedy,  viz.  the  acid  sulphate  of  alumina  and  potassa, 
or  common  alum,  dissolved  in  a  sufficient  quantity  of  water,  and  given 
in  a  dose  of  from  one  to  three  grains  a  day.  This  mode  of  treatment 
had  been  before  recommended  by  Adair,  Michaelis,  &c.  and  Is  now 
in  general  use  at  the  hospital  of  St  Anthony.  The  alum  thus  taken 
cures  the  malady  completely  in  the  space  of  from  three  to  five  days, 
without  in  the  least  weakening  the  or^ns  of  di^stion.  Its  ostf  in  a 
dose  of  from  one  to  one  and  a  half  grains,*  is  still  more  beneficial  at 
the  commencement  of  the  attack;  twelve  or  fifteen  hours  are  then 
sufficient  to  remove  all  the  symptoms.  M.  G.  considers  the  efficacy 
ofthe  alum  to  be  probably  due  to  the  sulphuric  acid,  which  enters 
into  its  composition.  In  fact,  a  sulphuric  lemonade,  made  of  one  grost 
to  li  of  acid,  in  twelve  litres^  of  water,  given  to  persons  suffering 
under  the  painter's  colic,  has  produced  a  complete  and  speedy  cure. 
The  sulphuric  acid  thus  used  with  water  as  a  lemonade,  is  as  well  as 
the  alum,  a  sure  preventive  if  taken  on  the  first  symptoms  of  the 
*  Frencbi  2-3ds  of  a  grain  troy.       f  ^  ^i^  grsins.        \  2Si  pinti. 
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attack.  If  these  aimple  receipts  for  the  prcTention  and  cure  of  a  ter- 
rible complainty  are  supported  by  farther  experience,  M.  G.  will 
have  rendered  a  great  service  to  many  useful  add  laborious  classes  of 
manufacturers  and  artists.  [76i(Z. . 


Prizes  awarded  by  the  Sodetyfor  the  Encouragement  of  National 

mduairy. 

On  the  28th  December  the  Society  for  the  Encouragement  of  Na- 
tional Industry  held  its  public  semi-annual  meeting  for  theyear  1831. 
Of  twenty-one  competitors  for  the  prize  offered  for  the  best  means  of 
aeeurity  against  the  explosions  of  steam  boilers,  and  for  such  a  form 
of  boiler  as  would  gnara  against  the  effects  of  such  explosions,  no  one 
obtained  the  prize.  Silver  medals  were  awarded  to  the  following 
|)er8on8-«M.  Hall,  of  Paris,  for  a  combined  safety  valve  and  fusible 
plate:  M.  Roux,  for  a  new  kind  of  feeding  pump;  and  M.  Trimot, 
engjineer  and  maker  of  steam  engines,  for  his  water  gauge  tube,  and 
fusible  plate  applied  to  the  boiler.  [Ibid, 


Laws  of  Friction. 

Notwithstanding  the  ability  of  Coulomb,  and  the  care  which  he  be- 
stowed upon  all  his  experiments,  his  researches  upon  the  subject  of  fric- 
tion, the  results  of  which  are  given  in  the  memoirs  of  the  French  acade- 
my for  1785,  were  incomplete, and,  in  some  respects,  contradictory,  and 
their  accuracy  has  been,  in  consequence,  suspected.  The  researches 
since  made  upon  the  same  subject  by  Rennie,  Yince,  and  others,  have 
neither  been  sufficiently  extensive  nor  precise  to  set  the  question  at 
rest.  Mr.  Morin,  by  means  of  an  apparatus  better  calculated  forgiv- 
ing precise  results  than  that  of  Coulomb,  has  lately  made  a  new  set 
of  experiments,  varying  the  velocity  from  the  lowest  up  to  ten  feet 
and  upwards  a  second.  The  rubbing  surfaces  also  varied  from  some 
tenths  of  a  square  inch  to  nearly  five  hundred  square  inches,  and  the 
pressures  from  ninety  pounds  to  2000  lbs.,  and  were  carried  even  as 
high  as  2500  lbs.  All  tne  experiments  made  within  these  limits  agree 
in  showing  that  the  friction  of  surfaces  moving  on  each  other,  is  in- 
dependent both  of  the  velocity  and  the  surface,  and  proportional  to 
the  pressure.  Coulomb,  it  is  true,  had  already  inferred  these  laws, 
but  he  stated  many  exceptions  to  them,  which,  according  to  the 
present  researches,  do  not  exist.  Coulomb  supposed  that  in  the  case 
of  oak  moving  over  oak,  the  grain  of  the  wood  all  running  the  same 
way  and  in  the  direction  of  the  motion,  the  relation  of  friction  to 
pressure  was  11  per  cent.,  while  Mr.  Morin  found  it  to  be  48  and 
32.  Mr.  Morin  found  for  elm  running  over  oak  48,  when  the  fibres 
are  parallel,  and  41  when  they  are  perpendicular.  He  also  rectifies 
the  mistake  of  mechanics  who  believe  the  friction  to  be  less  between 
heterogenous  substances  than  between  those  of  the  same  kind,  and 
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shows  that  the  friction  of  metaU  on  wood  is  greater  than  that  of  oak 
on  oak ;  thus  when  iron  is  made  to  move  over  oak,  the  ratio  is  .61; 
and  in  the  case  of  copper  over  the  same  wood,  the  ratio  rises  to  .62. 
These  interesting  experiments,  a  report  upon  which  is  to  be  made  to 
the  academy  bj  Messrs.  Poisson,  Arago,  and  Navier,  will  be  continu- 
ed bj  the  author,  who  intends  to  obtain,  if  it  be  possible,  the  coeffi- 
cient of  friction  for  all  the  materials  employed  in  the  mechanic  arts, 
in  building,  &c.  [Academy  of  Sdenees^  12  Dec. 


Compensating  Pendulums. 

After  the  pendulum  was  applied  as  a  regulator  to  clocks,  and  the 
other  parts  of  these  instruments  had  been  rendered  perfect  in  their 
construction,  so  great  a  regularity  was  obtained  that  the  variatioiB 
caused  bj  the  expansion  and  contraction  of  the  rod  of  the  penduluoi, 
became  sensible.  M.  Henry  Robert,  clockmaker  at  the  palais  royal, 
and  pupil  of  Braguet,  has  lately  communicated  to  the  Society  for  the 
Encouragement  of  National  Industry,  a  more  simple  method  Qian  that 
in  use  for  obtaining  an  exact  compensation  in  pendulums  treating  the 
half  second.  The  common  method  of  compensation  is  to  make  the 
rod  of  the  half  second  pendulum  of  a  single  platinum  tube,  and  tiie 
bob  of  zinc ;  the  difference  in  the  expansions  of  these  two  metals 
is  such,  that  by  exact  calculations  a  perfect  correction  is  obtained. 
Robert  directed  his  attention  to  the  pendulum  with  a  wooden  rod, 
for  the  purpose  of  using  it  in  ornamental  time  pieces,  for  which  the 
zinc  and  platinum  pendulum  (gridiron)  was  unsuited,  from  the  com- 
parative plainness  of  its  appearance.  By  a  simple  and  easy  device  he 
has  so  constructed  it  as  to  protect  it  completely  from  the  ac^on  of 
the  atmosphere,  so  that  it  may  now  be  substituted  for  the  best  metallic 
compensators,  in  every  kind  of  clock.  In  the  construction  of  this 
new  pendulum,  M.  R.  profiting,  on  the  one  hand,  by  the  well  known 

(property  possessed  by  the  wood  of  the  fir  tree,  of  preserving  its 
ength  unaltered  in  all  changes  of  temperature,  has  been  enabled  to 
coonne  his  attention  simply  to  its  tendency  to  warp,  by  the  ab- 
sorption of  moisture  from  the  atmosphere,  and  to  prevent  this  encloses 
the  rod  made  of  this  wood  in  a  metal  box;  the  expansion  of  the  bob 
corrects  that  of  the  tube. 

This  simple  pendulum  unites  all  the  requisites  of  a  good  compensa- 
tor, while  at  the  same  time  it  may  be  put  together  with  ease;  it  takes 
up  little  room,  is  of  a  very  simple  form,  and  may  be  placed  in  the 
most  beautiful  models  where  the  pendulum  is  exposed  to  view. 

llbid. 


Preservation  of  Wood. 

.  A  method  of  preserving  building  timber  from  decay  has  long  been 
a  desideratum.     The  attempts  hitherto  made,  have  not,  however. 
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been  attended  with  success.  Timber  for  ship  building  is  subject  to 
a  peculiar  species  of  decay,  called  the  dry  rotj  a  method  of  prevent- 
ing which  would  be  exceedingly  valuable.  At  the  meeting  of  the  So- 
ciety for  the  Encouragement  of  National  Industry,  on  the  21st  De- 
cember, Mr.  Bryant,  Assayer  of  the  Mint,  and  an  able  chemist, 
exhibited  several  pieces  of  wood  of  many  inches  square,  and  se- 
veral feet  long,  which  had  been  prepared  by  him  according  to  a 
new  process,  which  is  expected  to  preserve  them  from  every  species 
of  decay.  The  details  of  the  method  have  not  been  made  public  by 
M.  B.;  he  has  merely  stated  that  the  wood  is  soaked  in  saline  solu- 
tions and  in  oily  and  resinous  matters.  These  substances  penetrate 
so  completely  throughout  the  mass  of  the  wood,  that  when  one  of 
the  blocks  exhibited  before  the  society  was  sawed  in  half  in  presence 
of  the  members,  it  was  found  to  be  thoroughly  impregnated  with  them 
even  to  its  very  centre.  M.  B.'s  process  requires  but  two  or  three 
days  for  completion,  even  in  blocks  of  wood  of  a  large  size.  If  fur- 
ther experience  confirm  what  science  has  thus  suggested,  the  diffi- 
cult problem  of  the  preservation  of  wood  may  be  considered  as  solved. 
M.  B.  states  that  he  will  shortly  be  able  to  furnish  timber  of  all  sizear 
prepared  in  this  way.  [^Ibid. 


New  method  of  determining  the  Strength  of  Bleaching  Sails. 

We  have  already  described  several  processes  of  different  degrees 
of  exactness,  for  determining  the  strength  of  bleaching  salts,*  and  now 
give  another  which,  though  not  very  accurate,  is  exceedingly  simple, 
and  may  be  executed  by  every  one.  If  we  pour  into  a  graduated 
tube,  one  measure  of  common  ink,  and  then  add  successively,  pro- 
ceeding hj  fourths^  I, },  f ,  1,  i|,  U,  &c.  measures  of  water,  we  shall 
of  course  obtain  inks  more  and  more  pale  in  the  same  proportion. 
Lines  are  to  be  drawn  very  near  together  on  a  sheet  of  paper,  with 
the  inks  thus  obtained ;  that  is,  for  the  sake  of  convenience,  a  line  is 
to  be  drawn  after  each  addition  of  the  water,  which  method  will  rea- 
dily give  us  lines  growing  regularly  paler  and  paler  in  a  fixed  propor- 
tion. When  this  is  done,  we  are  to  cut  off  with  a  punch,  of  the  same 
size,  small  disks  of  the  paper^hus  ruled,  so  that  each  disk  shall  con- 
tain lines  of  all  the  different  strengths,  from  the  deepest  to  the  palest. 
If  we  now  wish  to  determine  comparatively  the  strength  of  a  sample 
of  chloride  of  lime  (bleaching  salts)  we  have  only  to  take  a  small 
quantity  of  it,  and  wet  it  sufficiently  to  make  a  conical  cake,  the  base 
of  which  must  cover  exactly  one  of  the  pieces  of  paper,  upon  which  it 
must  be  suffered  to  stand  for  about  five  minutes.  The  number  of 
lines  effaced  will  then  give  the  comparative  strength  of  the  chloride. 
As  these  trials  are  only  comparative,  we  must  always  make  use  of 
the  same  ink;  and  a  trial  should  have  been  previously  made  with  pa- 
per ruled  by  it,  and  bleaching  powder,  the  strength  oi  which  had  been 
accurately  determined  by  other  methods ;  this  previous  trial  furnishes 

*  See  this  JournsI  vol.  iz.  p.  211  and  337,  vol  x.  p.  181,  &c. 
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«8  with  our  standard  of  cotnparisoD.  lo  the  case  of  bleaching  liqaors 
(as  Labarraque's  disiDfecting  soda  liquid,  or  the  chloride  of  soda,  &c.) 
a  given  quantity  must  be  poured  into  a  graduated  tube;  the  trial 
piece  of  paper  is  then  to  be  introduced  into  the  same,  and  there  to 
remain  for  a  determinate  space  of  time,  to  be  acted  on  by  the  liquid. 
"While  the  action  is  going  on,  it  is  better  to  coyer  the  piece  of  paper 
by  a  wine  glass  or  tumbler.  Some  chloride  of  lime  furnished  by  Mr. 
de  Rez^,  fronv  the  mines  of  de  Vic,  erased  completely  all  the  lines 
from  a  piece  of  paper,  while  the  best  chloride  (of  commerce)  of  Pftris, 
destroyed  only  f^ths  of  the  lines  of  a  piece  of  paper  rnled  with  the 
same  ink.  \_Ihid, 

W. 
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On  tke  arrangement  of  Safely  Valves. 

TO  TBS  SDITOB  OV  TBI  JOUBVJL£  OY  THS  YBAITKLIV  ZVSTlTim. 

BlairsvUUj  Sept.  SI,  18S2. 
Sir, — ^Should  the  arrangement  for  gafet;^  valves  8tt{;gested  below 
afford  a  probable  remedy  for  o/(i  defects,  without  liabilitj  to  produce 

freater  new  ones,  please  give  the  following  remarks  a  place  in  joar 
ottrnal)  and  oblige 

Tour  obedient  servant, 

D.   LiVERMORE. 

The  experiments  on  the  adhesion  of  disk  valves,  bj  Messrs.  Hop- 
kins and  Roberts^  as  given  in  the  last  number  of  the  Journal,  seem 
to  afford  a  probable  solution  of  the  causes  of  defective  action  some- 
times observable  in  the  safety  valves  of  steam  engines. 

The  reasoning  of  Mr.  H.  upon  the  subject,  appears,  however,  more 
metaphysical  than  could  be  wished. 

The  experiments  lead  to  the  conclusion  that  adverse  currents,  or 
eddies,  in  the  air  discharged  above  the  valve,  contribute  largely  to 
produce  the  adhesive  effects  observed.  The  cause  of  these  eddies 
may  be  traced  to  the  enlargement  of  the  discharging  aperture  im- 
mediately above  the  valve,  giving  room  for  sudden  lateral  expansion. 
This  being  likewise  the  case  with  safety  valves  of  ordinary  construc- 
tion, we  observe  like  defects  in  their  operation. 

It  is,  therefore,  highly  probable  that  valves  so  constructed  as  to 
give,  when  open,  a  uniform  internal  area  for  each  cross  section  of 
the  'scape-pipe,  would  act  with  greater  freedom  and  certainty.  Sup- 
pose the  valve  conical  both  at  top  and  bottom,  or  rather  of  such  form 
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as  to  embrace  two  perfect  cones  connected  at  their  bases,  and  the 
seat  formed  by  an  enlargement  of  the  'scape-pipe,  so  proportioned  is 
to  give  the  same  capacity  for  discharge  around  the  open  vaWe  as  in 
other  parts  of  the  pipe.  The  lateral  expansion  above  the  Talve 
would  be  sufficiently  limited,  and  the  lower  formation  such  as  to 
prevent  counter  currents  from  havine  a  prejudicial  effect  bj  produc- 
ing a  vacuitj  under  the  valve,  as  observed  in  the  ezpenments  of 
Messrs.  Hopkins  and  Roberts.  To  secure  a  vertical  ascent  and  de* 
scent,  pieces  projecting  from  the  vertices  of  the  valve  should  pass 
through  two  cross  bars.  The  upper  bar  serves  likewise  to  limit  the 
rise  or  the  valve  to  the  height  required. 

The  enlargement  of  the  'scape-pipe  should  give  room  for  the  dia- 
chargCi  equivalent  to  the  space  occupied  by  the  upper  bar;  but  the 
Y7  same  advantage  can  be  obtained  for  the  lower 

iNir  by  placing  it  a  little  l»elow  the  top  of  the 
boiler.    The  whole  arrangement  will  be  suffi- 
ciently obvious  by  reference  to  the  annexed 
sketch. 
E,  'scape-pipe. 
V,  valve  (open.) 
^s.  C,  C,  cross  bars. 

'V /Sj^v    B,  boiler. 
"        \     W,  W,  water  line. 


torn  THi  70VBVAI  ov  TBI  nLunuiv  nrsTiTun. 

wfn  abatraet  of  the  mode  of  Building  in  Piee^  or  Earth  fFidb,  teiiJi 

additional  SuggeetionM^by  J.  D.  Burr. 

This  method  has  been  long  practised  with  success,  and  very  cHea^ 
ly,  in  France  and  other  parts  of  Europe.  It  is  done  by  ramming 
moistened  earth  between  planks  or  ^  mould  boards,"  thus  forming 
walls  of  cottages  which,  when  dry,  become  firm,  hanl,  and  durable. 
Buildings  are  said  to  have  been  pulled  down  when  nearly  two  centu- 
ries  old,  and  that  the  walls  were  found  still  perfect. 

In  the  first  place,  a  preparatory  brick,  or  stone,  foundation  must 
be  built,  to  rise  eighteen  inches  above  the  level  of  .the  ground,  and 
of  the  thickness  of  the  earth  wall,  which  is  usually  ei^teen  inch- 
es at  bottom,  and  reduced,  or  battered,  to  fifteen  at  top.  This  foun- 
dation is  to  preserve  the  wall  from  the  effects  of  the  splashing  of 
rain. 

The  walls  are  formed  by  ramming  earth  of  suitable  quality  (as 
hereafter  described)  between  mould  boards,  which  should  be  ten  feet 
in  length,  and  about  two  and  a  half  feet  wide,  which  are  made  like  l>at- 
ton  doors,  and  with  four  battens  each  from  nine  to  twelve  inches  wide, 
two  of  them  at  the  end,  and  two  dividing  equally  the  intermediate 
space;  the  boards  should  be  of  pine  at  least  inch  thick,  strongly  made, 
and  tongued,  and  grooved,  ana  planed  smooth  inside,  and  of  equal 
thickness;  on  the  end  battens  should  be  fixed  strong  cleats  to  serve 
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for  handles,  (fig.  1:)  only  two  of  these  mould  boards  are  required. 
They  are  placra  on  each  side  of  the  foundation  wall,  beginning  at 
'  one  corner,  and  the  outside  mould  is  projected  beyond  the  corner, 
while  one  end  of  the  other  mould  is  made  to  fit  the  inside  of  the  cor- 
ner, thus  to  support  the  earth  that  is  to  be  rammed  between  the 
moulds.*  The  moulds  are  to  lap  on  the  foundation  wall  at  least  one 
or  two  inches,  and  they  are  secured  in  that  position  at  bottom  by 
two  pieces  of  scantling  (for  which  recesses  must  be  left,  or  cut,  in  the 
foundation,")  dressed  smooth  and  true,  three  feet  long,  five  inches 
wide,  and  tnree  thick,  with  mortises  at  each  end  to  receive  strong 
tenons  of  upright  braces  and  wedges  to  secure  them  in  their  proper 
distances,  (fig.  2$)  four  upright  braces  in  their  tenons  extending  a 
footer  more  above  the  mould  board,  are  secured  at  top  by  ropes  pass* 
ing  around  each  two  opposite  braces  which  are  drawn  and  secured 
to  their  proper  position  by  twisting  the  rope  with  a  stick  in  the  same 
manner  as  a  wood  saw  frame  is  braced.  Two  gauges,  (fig.  3,)  of  the 
length  to  regulate  the  slope  and  thickness  of  Sie  wall  at  the  top  of 
the  mouldy  are  there  inseiied  between^  or  by  the  sides  of,  the  braces^ 
(%  4.) 
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The  earth  used  for  these  walls  must  be  a  strong  loam,  of  such  pro- 
perties that  on  being  rammed  hard  when  slightly  moist,  it  Will^  be- 
come firm  when  dry;  this  must  be  ascertained  by  experiment,  i.  e. 
by  ramming  the  earth  in  any  small  box,  or  vessel,  strong  enough  to 
resist  the  pressure,  and  letting  it  remain  till  dry,  when  it  will  be  near- 
1 V  as  hard  and  solid  as  brick.  Most  stiff  soils  are  considered  good  for 
this  purpose;  a  light  or  sandy  loam  may  be  made  suitable  by  mixing 
with  it  trom  one-eighth  to  one-fourth  of  clay.  The  earth  should  be 
well  pulverized,  and  thrown  up  in  ridges  so  that  the  lumps  will  roll 
down  and  be  broken.  The  proper  degree  of  moisture  may  be  obtained 
by  adding  to  any  quantity  of  quite  dry  earth  from«  one-half  to  one- 
eighth  of  its  weight  of  water,  in  such  manner  as  to  thoroughly  in- 
corporate it 

To  make  the  wall,  only  so  much  earth  must  be  put  between  the 
moulds  at  once  as  will  form  a  layer  of  three  or  four  inches  deep, 
which  is  to  be  rammed  hard  with  a  rammer  of  hard  wood,  the  head 
of  which  is  directed  to  be  made  circular,  and  swelling  to  the  middle, 

*  It  appenn  to  me  that  it  would  be  much  better  to  have  two  pur  of  mouldf, 
and  to  fit  them  up  to  each  corner,  embracing  both  aides  in  succearion,  which 
would  form  the  comer  more  easily  and  completely,  and  more  hands  could  in 
this  manner  be  employed  in  ramming  up.  J.  D.  B. 
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(fig.  5,*)  and  into  thisasiiitablie  luuidle  is  maU 
=^=3^ed.    The  first  strokes  of  the  rammer  shoald  be 

^made  close  to  the  side  and  then  applied  to  crery 

f^r"  ■  I  part  of  the  surface,  deveral  workmen  maj  be 
employed  in  ramming  one  raoald^each  ramming 
his  own  division,  and  then  crossing  the  stroke  under  the  rope,  so  that 
the  earth  will  l»e  pressed  in  everj  direction:  care  mast  be  taken  that 
no  fresh  earth  is  received  into  the  moulds  until  the  first  layer  is  tho- 
rough! v  rammed,  which  is  ascertained  when  the  stroke  of  the  rammer 
leaves  hardly  any  print  Proceed  in  this  manner  till  the  mould  is 
full,  the  braces  are  then  slaickened,  the  bottom  piece  drawn  oat,  and 
the  mould  and  frame  removed  to  the  next  corner,  when  proceed  as 
before.  Observe,  however,  in  placing  the  moulds,  so  to  arrange  or 
vary  them,  in  opposite  directions  in  each  succeeding  comer,  that  the 
joinings  near  the  middle  of  each  side  of  the  wall  shall  not  be  perpen- 
dicular, but  vary  a  foot  or  more  in  each  layer,  (fig.  6.)  The  join- 
ings will  not  then  be  perceptible,  and  the  wall 

■  ^ will  l»e  rendered  stronger.   The  holes  lefl  by  the 

1  bottom  pieces  of  the  frame  are  to  be  filled  up,  and 

I  rammedT  whftfi  the  wall  is  up. 

Of  the  proper  kinds  of  earth. — It  is  stated  that, 
Ist,  all  earths  in  general  are  fit  for  use  when  they  have  not  the  light- 
ness of  poor  land,  nor  the  stiffness  of  clay.  2od,  all  earths  fit  for 
vegetation.  Sd,  strong  earths  mixed  with  small  gravel,  with  which 
the  best  work  is  done.  Experience  proves  that  so  soon  as  the  wall 
is  made,  the  heaviest  beams  and  rafters  may  be  placed  on  them  with- 
out danger.    The  gable  end  may  also  be  made  of  earth  wall.f 

The  door  and  window  frames  must  be  set  in  as  the  work  progresses, 
they  are  made  of  one  and  a  half  or  two  inch  plank,  of  a  width  to  corre- 
spond with  the  thickness  of  the  wall:  the  rebates  and  grooves  for  the 
doors,  window  sashes,  and  shutters,  can  be  formed  in  the  frames 
when  made,  or  it  may  be  done  by  mouldings  after  the  walls  are  boj'lt. 
Strips  of  plank  must  be  nailed  all  around  on  the  outside  of  the  frames 
to  secure  them  firm  in  the  wall.  To  bind  tlie  walls  more  strongly, 
at  about  every  two  feet  of  rise,  strips  of  plank,  split  sticks,  or  laths 
six  or  eight  feet  long,  are  laid  lengthwise,  but  not  nearer  to  the 
outside  of  tne  wall  than  two  inches,  that  they  may  be  hid;  between 
these  is  a  layer  of  the  same  material,  eight  or  nine  inches  long,  and 
laid  across  the  w^ll  for  the  same  purposes.  Walls  built  in  this  man- 
ner, of  proper  earth,  are  so  substantial  that  the  plates,  rafters,  and 
roofs,  of  the  heaviest  kind,  may  be  immediately  put  on  withoot  dan- 
ger.* 

*  The  form  of  the  nmmer  is  nid  to  be  very  important)  this  I  doubt.  The 
weight,  f  believe,  19  not  stated.  I  think  the  rammers  used  in  iron  foandriei 
would  answer  perfectly  well,  viz.  a  flat  iron  head  of  about  three  pounds  wei|^^ 
to  ram  close  to  the  moulds  in  the  first  place,  and  then  a  round  iron  head  of 
about  aix  pounds,  to  go  over  the  whole. 

f  I  apprehend  it  would  be  adviseable,  until  experience  is  gatnedp  for  tlies  to 
be  made  with  studs,  and  weather-boarded^  in  the  usual  wav. 

i  Floors  made  by  ramming  earth  in  the  same  manner  and  imiaed  aboot  afoot 
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Manark$  on  the  foregoing  plan  of  BtnhHng  Earth  Walk  for  Cot- 
tages,   By  J,  D.  S.' 

Its  adoption  will  be  a  great  saviog  in  rural  economy  where  lumber 
apd  bricks  are  dear,  or  cannot  be  had;  and  would  be  preferable  to 
log  cabins  in  new  settlements;  such,  however,  is  the  force  of  habit  that 
it  will  not  supersede  them;  but  I  have  made  the  above  extracts  with  a 
view  specially  to  the  Liberian  Colony,  where  the  timber  is  not  suita- 
ble for  plank,  and  lumber  for  building  is  mostly  imported,  and  is,  of 
course,  very  expensive,  and  stone,  or  brick  walls,  equally  or  more  so; 
and  it  is  of  great  importance  that  new  settlers,  especially  farmers, 
should  be  cheaply,  readily,  and  comfortably  accommodated*  These 
benefits  are  aliunited  in  this  plan.  It  is  believed  that  half  a  dozeo 
men  would,  after  due  preparations,  ram  up  the  walls  of  a  cottaee 
eighteen  feet  square,  in  two  days;  and  as  the  natives  are  already 
versed  in  building  huts  of  clay,  the  change  will  not  be  so  great  to 
them,  but  that  they  might  be  employed  in  this  mode  of  buildine,  and 
probably  they  would  adopt  it^as  one  of  the  earliest  steps  toward  their 
civilization. 

The  only  difficulty  I  apprehend  in  the  execution  of  the  work  is, 
in  so  adjusting  the  moulds  when  drawn  up,  as  to  form  and  preserve 
the  walls  truly  perpendicular,  and  with  the  intended  baiter,  or  ta« 
per.  This  will  require  as  correct  workmanship  as  in  laying  a  brick 
wall.  To  obviate  this  difficulty,  and  put  the  business  within  the 
ability  of  common  workmen,  I  will  propose  as  a  substitute  for  the 
moulding  board  a  method  that  has  occurred  to  me  as  simple  and  re- 
quiring very  little  skill,  and  which  may,  perhaps,  be  in  other  respects 
preferable— it  is  this: 

The  foundation  being  built,  as  above  directed,  of  stone  or  brick, 
plant  posts  strongly  in  the  ground  on  both  sides  of  the  foundation, 
three  or  four  feet  apart,  in  the  direction  of  the  walls,  and  higher 
than  they  are  to  rise.  These  posts  roust  be  in  opposite  pairs,  stiflf, 
and  dressed  straight  on  the  inner  sides,  allowing  as  much  space  on 
each  side  of  the  foundation  as  merely  to  admit  the  plank,  or  board, 
used  in  the  construction,  by  this  mode,  to  be  slipped,  or  driven,  into 
the  spaces.  These  boards  may  be  of  common  inch,  or  inch  and  quar- 
ter, pine,  but  all  used  on  any  one  side  roustbe  of  equal  thickness,  and 
all  with  straight  and  fair  edges  and  ends.  They  are  to  be  placed  in- 
side of  the  posts,  edge  upon  edge,  as  the  wall  is  rammed  up,  one 
above  another  from  bottom  to  top.  The  plank  forming  the  interior 
must  be  cut  of  lengths  to  reach  exiictiy  from  corner,  on  the  i 
outside  their  ends  may  project  thus-*  ^  I T" 

The  posts  are  secured  at  top  to  allow  just  the  space  for    I       I 
the  thickness  of  the  wall,  and  of  the  planks  on  each  side,  I 

by  tenons  made  on  the  posts,  over  which  braces,  or  gauges,  with 

above  the  level,  will  doubtleas  be  diy,  comfoitAbIe»  and  ss  healthy  as  brick 
pavement. 

When  the  walls  have  become  diy,  which  will  require  several  monthsi  they 
may  be  whitewashed  with  lime,  or  rough-cast  in  the  usual  way,  and  wilt  then 
appear  as  handsome  as  any  stuccoed  wall. 
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^..^....^^^  mortices,  are  placed  and  aecnred  hj  mtAgt^  en  fke 
|a=3  i=DlnnfAr  gldes.    Wbco  thc  Wall  is  made,  the  wedges  be- 

ing driven  out,  the  gauges,  planks,  andposts,  may  be 
sttccessiTelj  removed,  and  the  wsdl  is  completed.  The  onlj  diffi- 
cuitj  I  anticipate  in  this  process,  will  be  in  planting  the  posts  exact- 
ly in  true  lines.  This,  nowever,  I  think  may  be  effected  by  first 
planting  the  posts  nearest  to  each  corner  in  correct  positions;  then 
fixing  the  braces  on  them  at  top  and  dropping  upon  them  thick  plank 
of  such  width  as  to  fill  op  the  space  between  the  posts,  which  plank 
will  then  regulate  the  tops  of  all  the  posts  that  remain  to  be  set  up. 

For  a  single  building  this  plan  might  be  more  expensive  than  the 
first  described,  but  where  a  number  of  houses  are  to  be  built,  as  the 
same  posts  and  boards  will  answer  for  all  of  them,  I  believe  it  woald 
be  cheapest,  easiest,  and  certainly  best,  where  good  mechanics  are 
wanting. 

In  putting  on  the  roof  it  will  be  prudent  to  give  the  eaves  a  bold 
projection,  to  secure  the  walls  from  the  effects  of  rain,  and  also  to 
put  a  weather,  or  wash,  board  in  a  sloping  position,  across  die  ends  of 
the  house  (from  eve  to  eve,)  for  the  same  purpose. 

Nothtne  yet  has  been  said  in  regard  to  chimnies.  I  presume  when 
brick  work  is  easily  procured,  it  may  be  best  to  bulla  the  chimney 
therewith  when  the  foundation  is  laid;  but  in  Liberia,  if  wanted  at 
all,  the  fire-place  may  be  built  of  brick  or  stone,  and  the  chimney  be 
formed  of  clay  like  the  native  huts,  and  outside  of  the  wall;  similar 
to  the  plan  pursued  with  log  houses  in  this  country. 


FRANKLIN  INSTITUTE. 
Coftfmuctfton  of  the  Report  of  the  Commit Ut  of  the  FrarMn  ImtUvie 

of  Pennsylvania^  appointed  May^  1829,  to  ascertain^  by  experiment^ 

the  value  of  Water  as  a  Moving  Power, 

(Continued  from  p.  16.) 
WHEEL  No.  IV. 

This  wheel,  six  feet  in  diameter,  was  substituted  for  No.  III.  The 
barreling  of  the  shaft  was  removed,  and  the  chain,  which  supported 
the  weights  raised,  wound  directly  upon  the  axis.  The  iron  basket, 
used  in  former  experiments  to  contain  the  weights,  was  also  removed, 
and  the  weights  were  applied  directly,  by  hooks,  to  the  chain. 

To  ascertain  the  amount  of  friction  at  the  gudgeons  of  the  wheel, 
a  cord  was  wound  around  the  axle,  and  weights  applied  until  a  uni- 
form vekcity,  of  six  feet  per  second,  was  maintained  in  the  periphery 
of  the  wheel,  by  the  descent  of  the  weights.  The  weight  of  the  wheel 
was  twelve  hundred  pounds,  and  seventeen  and  four-tenths  pounds 
maintained  a  velocity  of  six  feet  per  second.  The  friction  was  there- 
fore nearly  one  and  a  half  per  cent,  (1.45)  of  the  weight.  One  per 
cent  of  the  weisht  applied  was,  as  before,  the  ratio  offriction  upon 
the  gudgeons  of  the  drum. 
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The  rate  of  friction  beioe  different  in  the  wheel  and  drum;  the  cal- 
culations relating  to  it  are  leas  conyeniently  made  than  in  the  former 
cases.  The  principle  upon  which  they  are  made  is,  howeyer,  still 
simple  and  obyjous*  When  any  weisnt  is  applied  to  the  chain  and 
raised  by  the  wheel,  the  gudgeons  of  the  drum  support  the  tension  of 
both  the  parts  of  the  chain,  yiz.  that  between  the  drum  and  the  weight, 
and  that  between  the  drum  and  the  wheel;  the  pressure  upon  the  axis 
of  the  drum  is  therefore  twice  the  weight  raisea.  The  rate  of  friction 
upon  this  is  one  per  cent. 

The  tension  or  the  part  of  the  chian  between  the  drum  and  wheel, 
the  chain  being  very  nearly  vertical,  relieves  the  gudgeons  of  the 
wheel  of  a  weight  equivalent  to  that  tension;  that  is,  to  the  weieht 
applied  to  the  other  end  of  the  chain.  The  friction  upon  this  weight, 
atone  and  a  half  per  cent,  is  therefore  to  be  deducted  from  the  fric- 
tion due  to  the  weieht  of  the  wheel. 

The  following  cafcdlations  are  made  in  accordance  with  the  prin^ 
ciples  just  stated. 

Constant  inactive  weight. 

Wei^t  of  the  wheel,  -  -     1200  lbs. 

Friction  given  by  experiment,  -  17.40  lbs. 

Average  weight  of  the  chain  wound  around 
the  axle  of  the  water  wheel,         -  -        80  ,, 

Friction  at  one  and  a  half  per  cent.,  -  1.20  „ 

Weight  of  the  drum,  -  200  ,, 

Friction  at  one  per  cent        -  -  2.00 ,, 

Weiffht  of  the  chain  borne  by  the  gudgeons 
of  the  drum,  •  -  •        184  ^ 

Friction  at  one  per  cent,  -  -       '  1.84  „ 

Friction  due  to  constant  inaetwt  weight,  *        22.44  lbs. 

Constant  remting  weight. 
Weight  of  the  chain  betw<$en  the  shaft  and 
the  ground,        -  -  .  20  lbs. 

One  piece  of  lead,  -  •      9  „ 

Sum,  -  -  .  29  lbs. 

Pressure  upon  the  gudgeons  of  the  drum 
due  to  29  lbs.,  •  -  58  lbs. 

Friction  at  one  per  cent,  -  .58  lb. 

Gudgeons  of  the  wheel  relieved  from,  29  „ 

Friction  at  one  and  a  half  per  cent,  -  .48  „ 

Difference,  -  -  -  .15  lb. 

Friction,  carried  out,         -  -  -  .15  lb. 

The  centre  of  gravity  of  the  wheel  when 
loaded  was  1.75  feet  from  the  axis,  the  chain 
was  .5  ft  from  the  same  axis ;  h^nce  to  raise 
£9  lbs.  and  overcome  a  friction  of  (22.44  + 
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«15)  22.59  lbs.  required  a  weight  of  water  of 
14.74  lbs.  The  friction  upon  tiiis  at  one  and 
a  half  per  cent,  is  -  -  -  -        SSt  Ux 

Total  friction  when  a  weight  of  29  lbs. 
was  raised,        ....  22.81  lbs. 

To  determine  the  friction  due  to  a  weight  added,  as,  for  example, 
to  56  lbs.  we  haye-^ 
Pressure  upon  godj;eons  of  drum,      -        112  lbs. 
Friction  atone  per  cent,  •  -  1.12  lb. 

Gudgeons  of  wheel  relieved  from        -  56  „ 

Friction  at  one  and  a  half  per  cent.  •  .84  „ 

Difference,        -  -  -  -  .28  Ibu 

To  balance  56  lbs.  and  overcome  a  fric- 
tion of  .28  lb.  required,  of  water,  16.08  lbs. 
The  friction  upon  this  at  one  and  a  half  per 
cent  is  -  -  -  -  .24  lb. 

Total  friction  for  5^  lbs.  additional  weight,  32  lb. 

The  details  in  relation  to  wheel  No.  IV,  are  at  follow: 

The  diameter  of  the  wheel  six  feet;  the  breadth  tweatj  inches,  or 
sixteen  inches  between  the  cants;  cants  six  inches  deejp. 

Advantage  was  taken  of  the  verjr  manageable  size  ot  tlus  wheel  to 
experiment  upon  various  forms  of  buckets.  The  Tarieties  are  figur- 
ed on  Plate  Vlil,  figures  1,  2,  3,  4,  5.  Fig.  1  shows  the  form  and 
dimensions  of  the  first  varietj  of  elbow  buckets:  in  these  ihe  width 
of  the  elbow  was  three  inches,  and  the  opening  at  the  throat  two 
inches;  the  number  of  buckets  twenty.  Fig.  2  represents  ^e  second 
varietj  of  elbow  buckets;  the  width  of  elbow,  as  before,  three  inches, 
and  opening  of  the  throat  two  inches,  the  number  of  backets  hrij. 
Fig.  3  gives  the  form  of  the  oblique  buckets  next  affixed  to  the  wheel; 
the  face  of  each  bucket  made  an  angle  of  thirty  degrees  with  the  tan- 
gent to  the  wheel  at  the  point  at  which  the  bucket  was  placed;  ther 
differ,  thereforOf  fronji  the  oblique  buckets  which  were  used  with 
wheel  No.  I.  There  were  thirty  of  these  buckets  around  the  wheel. 
Figs.  4  and  5  show  the  two  forms  of  curved  buckets  which  were  made 
the  subjects  of  experiment.  The  lines  upon  which  the  curved  back- 
ets of  fig.  4  were  traced  (see  a  h  fig.  4,  Plate  VIIL)  made  angles 
of  twelve  degrees  with  the  tangents  at  the  several  points  at  which 
the  buckets  were  placed,  thiis  representing  rery  obli<|ue  buckets; 
on  these  lines  the  buckets  were  traced  by  the  following  method, 
which  is  given  for  a  single  bucket.  The  width  of  throat  being  fixed  at 
two  inches,  a  circular  arc  was  traced  through  a,  tangent  to  a  circle 
of  two  inches  and  a  half  radius,  and  described  with  the  centre  b; 
thus  the  proper  width  of  throat,  allowing  for  the  thickness  of  the 
boards  forming  the  buckets,  was  secured;  to  this  circular  arc  a  line  d 
e,  being  drawn  tangent,  completed* the  form  of  the  bucket. 

After  the  buckets  just  described  had  been  made  the  subjects  of  ez- 
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periment,  the  straight  line  part  was  cut  away  until  the  throat  was 
widened  to  three  and  one-eighth  inches,  giving  the  bucket  shown  in 
ig.  5.  In  this  case  a  more  easy  escape  was  provided  for  the  air,  and, 
ofcourse,  a  more  free  access  permitted  to  the  water. 

It  was  not  deemed  necessary  to  add  to  the  already  prolonged  la- 
bours of  the  committee,  by  repeating  the  excellent  experiments  of 
Poocelet  on  the  application  of  curved  buckets  to  undershot  wheels. 

This  wheel  was  used  only  as  an  overshot  wlibel;  the  breast,  when 
used,  extended  to  the  level  of  the  centre  of  the  wheel.  The  gate  ge- 
nerally used  in  the  experiments  with  this  wheel  is  shown  in  n^.  1  of 
Plate  VlII,  in  which  a  is  the  chute,  and  6  the  sliding  gate,  which  in 
the  figure  is  closed;  by  drawing  this  gate  to  the  right,  the  chute  was 
opened,  and  the  water  delivered  between  the  projection  c  and  the 
side  d  of  the  chute.  p 

To  ascertain  the  relative  effect  of  water  when  issuing  under  a  head 
upon  the  wheel,  and  when  taken  from  the  surface,  by  beins  allowed  to 
flow  oyera  gate,  the  form  of  gate  given  in  fig.  6,  Plate  Y  [II.  was  used. 
An  opening,  a  6,  was  made  in  the  bottom  of  the  forebay,  to  one  side  of 
which  the  hinged  gate  c  was  attached,  the  hinge  being  at  a;  the  gate 
was  moved  by  the  stem  d.  When  the  face  was  vertical,  as  shown 
by  the  Aill  lines  in  the  figure,  the  gate  prevented  the  water  from 
passing  to  the  wheel;  when  inclined,*  as  snown  by  the  dotted  lines, 
the  water,  which  was  kept  at  a  constant  level  in  the  forebay,  flowied 
over  the  surface  of  the  gate  and  fell  upon  the  wheel.  In  using  this 
gate  the  direction  of  the  motion  of  the  wheel  was  reversed,  and  there 
was  no  breast. 

The  experiments  made  with  wheel  No.  IV.  will  be  given  in  five  ta- 
bles. Table  1,  parts  land  II,  will  contain  the  results  of  trial  with 
the  forty  elbow  buckets  (fig.  2,  plate  YIII  ^  table  2,  parts  I,  II  and 
III,  those  with  the  twenty  elbow  buckets,  (fig.  1,  Plate  YIII  i)  table 
S,  parts  I,  II  and  III,  those  with  the  thirty  oblique  buckets,  (fig.  3, 
Plate  YIII;)  and  table '4,  those  with  the  curved  buckets  of  fig.  4 
Plate  YIII;  and  table  5,  those  with  the  curved  buckets  of  fig.  5,  of 
the  same  plate.  The  experiments  with  the  gate  of  fig.  6,  Plate  YIII, 
were  made  with  the  curved  buckets  of  fig.  5,  and  are  included  in 
the  table  5  with  those  made  with  the  same  buckets  and  die  sate  of 
fig.l. 

The  tables  now  to  be  given  complete  those  containing  the  record 
of  the  experimental  researches  of  the  committee  in  relation  to  wa- 
ter wheels.  Circumstances  prevented  the  committee  from  taking  up 
the  subject  of  the  reaction  wheel,  to  which  they  alluded  in  the  com- 
mencement of  this  report. 


YoL.  X.— No.  5. — November,  1832.  38 
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Analysis  oj  the  Report,  &c.  on  Steam  Carriages. 

Bepart  an  Steam  Carriages  by  a  Cammiitee  of  the  House  of  Commons 

of  Great  Britain.     With  the  minutes  of  EtndeneSj  and  Appendix* 

Reprinted  by  order  of  the  House  of  Representatives  of  the  United 

States.  (1832.) 

(GoQtinaed  from  p.  273.)         ^ 

<*  Yoa  have  sUted  that  yoa  think  the  bringing  of  these  machines  to  perfec- 
tion is  retarded,  because  there  is  not  a  sufficient  prospect  of  encouragement, 
and  that  steam  coaches  are  therefore  confined  to  the  hands  of  persons  who 
have  not  the  same  skill  in  practical  mechanics  as  others,  who  would  undertake 
the  subject  if  adequate  encouragement  were  offered;  can  you  point  ouj^any 
mode  by  which  that  encouragement  could  be-g^iven?  Nothing  could  do  it  so 
effectually  as  offering  a  handsome  parliamentary  reward  for  the  attainment  of 
some  specified  performance,  such  as  keeping  a  steam  coach  for  passengers  re- 
gularly plying  on  some  suitable  road  for  two  years,  (Junng  which  it  should  not 
have  failed  to  arrive  by  steam  more  than  some  specified  number  of  times,  and 
within  a  certain  number  of  hours  of  lost  time  from  the  time-bill  of  the  mail  on 
the  same  road.  Suppose  this  wete  done  between  London  and  Bristol,  for  a 
reward  of  £10,000,  it  would  cost  the  public  nothing  if  it  were  not  accomplish- 
ed, and  the  establishment  of  that  one  coach  to  carry  the  mail  would  be  worth 
the  money  to  the  public  whenever  it  was  accomplished:  or  between  London 
and  Holyhead  would  be  still  more  important,  but  that  would  require  £20,000 
reward.  Another  plan  of  more  immediate  application  would  be  to  offer  a  bounty 
of  a  fair  price  per  mile  for  carrying  despatches  by  steam  (as  1  suggested  before) 
whenever  they  arrive  in  a  specified  time;  the  price  should  be  sufficient  to  pay 
expenses.  That  would,  I  think,  be  the  best  course,  because  I  believe  it  would 
be  undertaken  at  once  by  individuals,  provided  that  no  stipulations  were  made 
either  for  or  against  carrying  passengers  or  goods.  They  would  be  sure  to 
carnr  passengers  and  goods  as  soon  as  they  could,  for  their  own  profit  i  and  it 
might  be  stipulated,  that  after  any  coach  had  earned  a  certain  sum  in  bounty,  it 
should  not  be  entitled  to  more.  The  effect  of  such  public  rewards  has  been 
very  striking  in  the  case  of  the  invention  of  means  of  ascertaining  the  longitude 
at  sea.  Another  way  would  be,  instead  of  money,  to  give  exclusive  privileges 
for  a  term  to  any  persons  who  should  first  succeed  in  establishing  steam  coaches 
on  specified  roads,  under  specified  conditions  of  performance;  or  a  society  offer- 
ing a  premium,  as  was  done  in  the  case  of  steam  navigation  to  India,  would  have 
a  good  effect:  as  was  also  shown  in  the  case  of  the  locomotive  steam  carriages 
on  the  rail-way  between  Liverpool  and  Manchester.  There  a  most  inadequate 
premium  (only  £500,)  brought  the  invention  forward  more  than  ten  following 
years  of  desultory  and  unencouraged  attempts  would  have  done." 

**  You  think  those  means  would  produce  a  great  effect/  I  have  no  doubt  of 
it;  an  important  result  may  oflen  be  within  a  moderate  sum  of  attainment,  and 
yet  a  prudent  man  will  not  set  about  it.  It  will  be  certain  to  cost  £1,000  and 
a  year's  hard  labour  of  an  engineer,  whose  time  is  worth  £500  more,  to  make . 
a  new  steam  carriage  in  a  proper  manner  and  bring  it  to  bear  as  a  business^  sup- 
posing that  its  performance  turns  out  as  near  to  previous  calculation,  according 
to  the  experimental  coaches  now  in  existence,  as  can  be  expected,  and  that  no 
radical  alterations  require  to  be  afterwards  made  in  it.  After  succeeding  in  the 
attempt,  be  must  expect  to  make  copies  of  it  on  the  same  terms  as  other  mak- 
ers, who  would  examine  One  of  the  first  coaches  be  sends  out,  and  copy  it  with 
very  little  trouble.  The  operations  of  competent  mechanicians  in  making  first 
machines  of  new  invention,  and  bringing  them  to  perfection  in  all  their  details, 
are  necessarily  more  expensive  than  those  of  first  inyehtors,  who  execute  their 
experimental  machines  m  a  slovenly  manner  with  cheap  workmanship  only  as 
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experiments;  bat  when  those  experiments  have  been  gone  throogti,  mn  extieaie 
soundness  and  accuracy  of  workmanship  is  the  only  chance  of  atuininc^soecess 
in  the  machines  which  are  sent  out  for  real  business.  For  want  of  experieace 
to  direct  the  mechanician  as  to  the  right  form»  dimensions,  and  weight,  of  eadi 
piece  of  his  machine,  it  often  happens  that,  after  having  made  a  piece  of  ex- 
pensive workt  it  will  prove  too  slight  or  too  heavy  when  set  to  work,  and  be 
may  have  to  make  it  over  again  as  expensively.  The  copyists  who  will  after- 
wards come  into  competition  with  him  when  his  machine  is  brought  to  bear, 
will  have  no  such  difficulties." 

**  Tou  conceive  that  a  grant  of  public  mon«y  as  a  premium  would  call  forth  the 
necessary  degree  of  skill?  I  have  no  doubt  of  it;  we  have  had  veiy  few  tnstanees 
of  invention  being  stimulated  by  the  offer  of  public  reward;  but  the  instance^ 
ascertaining  the  longitude  is  a  most  brilliant  example.  The  facility  and  accorscj 
with  which  the  longitude  is  now  determined  at  sea,  is  the  result  of  one  of  the 
greatest  efforts  of  human  genius  and  perseverance.  The  stimulus 'of  rewmid 
has  Acasioned  both  modes  of  it  to  be  perfected,  viz.  by  astronomical  observa- 
tions and  by  time-keepers.  We  should  very  soon  have  steam  carriages  brought 
into  full  use  if  such  a  reward  were  oflTered." 

**  Have  you  ever  ascertained  the  duty  or  performance  of  Work  done  in  re- 
spect to  the  fuel  consumed  by  locomotive  engines?  They  vary  so  gfeMtly^  that 
it  is  difficult  to  make  a  statement.  The  common  locomotive  engines  which 
have  been  used  for  several  yeare  to  draw  coal  wagons  on  rail-ways,  .have  re- 
mained without  material  improvement  for  a  long  time,  andthdr  petfornuince  is 
very  low,  being  only  equal  to  raising  about  four  millions  pounds  weight  one 
■  foot  high  by  the  consumption  of  a  bushel  of  coals,  their  boUen  evaporating 
about  four  cubic  feet  and  a  half  of  water  into  steam  with  each  bushel  of  coals. 
Such  engines  exert  six  to  eight  horae  power.  Mr.  Stephenson's  new  quick- 
going  engines  on  the  Liverpool  and  Manchester  rail-way  are  more  improved  in 
duty,  and  are  in  a  progressive  course  of  improvement;  but  as  they  bum  coke  in- 
stead of  coal,  the  established  mode  of  computation  is  inapplicable.  Mr.  Stephen- 
son's small  engine,  called  the  Rocket,  which  gained  the  prize.of  £500,  offered 
by  the  Liverpool  and  Manchester  rail-way  company,  and  which  was  the  model 
for  succeeding  engines,  exerted  about  six  horae  power  during  that  trial,  and 
burned  177  lbs.  of  coke, per  hour,  which  is  at  the  rate  of  about  five  millions  and 
a  half  pounds  weight,  raised  one  foot  high  by  the  consumption  of  eaghty-four 
pounds  of  coal;  but  they  have  greatly  reduced  the  consumption  of  fuel  in  the 
succeeding  engines  on  that  rail-way,  owing  to  enclosing  the  cylinden  of  the  en- 
gines withm  the  lower  part  of  the  chimney,  were  they  kept  very  hot,  and  an  in- 
creased effect  had  been  given  to  the  fire  by  blowing  the  waste  steam  opwards 
through  the  chimney,  as  I  ptated  before.  In  the  Rocket  they  were  just  begin- 
ning to  be  aware  of  the  value  of  that  expedient  for  animating  the  fire,  and  It  was 
done  in  a  degree,  but  it  has  been  since  done  more  completely." 

"  Do  you  know  how  near  any  part  of  the  rail-road  between  Manchester  and 
Lhrerpool  runs  to  the  common  road? — I  cannot  say;  in  passing  along  the  rail- 
way, I  do  not  recollect  seeing  the  turnpike  road,  except  crossing  it  several 
times." 

**  The  noise  made  by  the  engines  used  on  the  rail-way  is  much  greater  than 
by  the  steam  coaches,  is  it  not?  Yes;  Mr.  Hancock's  coach  makes  less  noise 
*  than  any  of  Mr.  Stephenson's  engines;  but  the  power  exerted  bv  the  latter  is 
much  greater  than  by  Mr.  Hancock's  engines.  The  quick  travelling  carriages 
on  the  Manchester  and  Liverpool  rail-way,  when  drawn  by  the  last  improved 
engines,  are  extremely  easy  in  their  motion." 

*'  Is  it  your  opinion  that  a  road  would  suffer  less  injury  from  the  fore  and  hind 
wheels  of  a  steam  carriage  following  each  other,  in  the  same  tracks  on  the  road, 
than  if  they  run  on  different  tracks?  That  depends  upon  what  kind  of  action 
the  wheels  exert  on  the  road;  if  they  cut  it  up  and  distuth  the  materia^  by 
pressing  down  some  stones  so  deep  as  to  displace  other  stones  sidewsyi^  and 
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tame  them  to  rifle  up  at  the  sides  of  the  tra6k,  then  it  is  best  not  to  allow  such 
wheels  to  cut  the  road  twice  in  the  same  places;  but  if  the  fore  wheels  roll  the 
road  smooth  on  the  surface,  and  consolidate,  without  disturbing,  the  materials^ 
that  is,  if  they  only  press  down  the  stones  over  which  they  paw  as  much  as  will 

£  reduce  a  close  contact,  but  not  so  much  as  to  displace  the  neighbouring' stones 
iterally,  then  I  think  the  hinder  wheels  should  follow  in  the  tracks  of  the  fore 
wheels;  certainly  that  is  best  for  the  carriage;  and  I  believe  it  will  be  found  that 
it  makes  but  little  difference  to  a  good  hard  road  whether  the  four  wheels  of  a 
carriage  follow  in  the  same  track-  or  not,  provided  that  the  wheels  are  not  load- 
ed so  as  to  indent  deeply  into  the  solid  materials  of  the  road.  All  carriages  ought 
to  have  their  wheels  of  such  a  breadth  that  they  will  not  leave  any  material  in- 
dentations in  the  road.  They  should  rather  consolidate  the  materiala  than  break 
them  up.  If  the  fore  wheels  are  only  so  much  loaded,  in  proportion  to  their 
breadth  and  to  the  hartlness  of  the  road  materials,'  that  they  will  consolidate  the 
materials  over  which  they  have  passed,  then  f  think  it  is  quite  as  well  for  the 
road,  and  much  easier  for  the  carriage,  that  the  hind  wheels  should  follow  in 
the  tracks  of  the  fore  wheels.  The  loading  of  the  carriage  may  be  so  arranged 
that  the  principal  weight  will  be  borne  on  the  hind  Svheels,  and  the  fore  wheels 
may  (by  a  suitable  apportionment  of  breadth^  he  qualified  to  consolidate  the 
road  in  their  tracks,  and  thns  prepare  the  way  for  the  passage  of  the  hind 
wheels,  with  the  least  wear  of  the  road  and  the  greatest  ease  to  the  carriage. 
It  is  qiiite  as  much  the  interest  of  the  proprietors  Of  carriages,  as  of  the  road 
trusts,  that  the  roads  should  not  be  cut  up  by  too  narrow  wheels,  for  it  is  always 
at  the  expense  of  horse  labour  that  the  road  is  thus  injured,  indepertdeotly  of 
the  evil  of  having  a  worse  road  to  travel  over  the  next  time.  If  the  wheels  are 
too  narrow  for  the  load  upon  them,  and  the  road  materials  sof^,  so  that  the 
wheels  do  print  tracks  in  the  road,  that  evil  will  be  greater,  if  the  hind  wheels 
follow  the  fore  wheels  than  if  they  run  in  new  paths;  but  it  is  better  to  remove 
the  evil,  by  using  broader  wheels  or  less  load,  or  harder  road  materials,  and  to 
run  the  wheels  in  the  same  tracks;  because  the  resistance  to  a  carrisge  is,  in  all 
cases,  increased  by  running  the  wheels  in  different  tracks,  and  that  with  little 
or  no  benefit  to  the  road;  particularly  when  the  road  is  covered  with  mud  and 
wet  dirt,  or  snow.  The  above  observations  apply  to  all  four  wheeled  carriages, 
whether  they  are  drawn  by  horses  or  impelled  by  steam;  but,  in  common  car- 
riages, the  horses'  feet  tend  to  dig  up  the  road.  1  think  the  steam  carriages 
will,  when  perfected,  be  free  from  that  objection,  and  that  they  have  a  greater 
claim  to  be  allowed  to  run  their  wheels  in  the  safne  tracks  than  other  carriages. 
••Were  you  ever  in  Mr.  Hancock's  carriage  when  travelling?  Yes;  I  have 
ridden  on  it;  but  he  has  put  in  larger  cylinders  since  I  went  with  him  the  last 
time,  and  1  understand  makes  better  progress  now.  Ihave  examineci  all  his 
present  machinery  in  detail,  and  think  it  very  judiciously  planned." 

••  Did  you  find  that  it  frightened  horses,  or  annoyed  passengers?  I  have 
■tated  before,  that  I  found  horses  were  not  frightened;  but  every  one  must 
judge  for  himself  of  the  degree  of  annoyance  he  experiences.  Persons  who 
are  accustomed  to  travel  in  luxurious  private  carriages,  would  find  niany  annoy- 
ances in  a  common  stagecoach,  which  Others  would  cons'ider  as  excellent  tra- 
yelling.  t  am  so  accustomed  to  machinery^  and  to  stage  coach  travelling, 
and  to  steamboats,  that  I  am  not  liable  to  be  annoyed  thereby;  and  f  found  rid- 
ing in  Mr.  Hancock's  carriage  to  be  exceedingly  like  travelling  in  a  stage  coach. 
I  heard  no  complaints  by  passengers.  1  believe  he  has  never  found  any  diffi- 
culty in  getting  passengers,  since  he  has  rUn  for  hire,  t'ersons  are  reported  to 
be  annoyed  by  the  smell  of  hot  grease,  in  the  steam  coaches  on  the  Chelten- 
ham road;  I  can  pnly  say,  that  I  never  observed  such  a  smell  in  Mr.  Hancock's 
carriage.  If  there  are  any  real  annoyances  to  the  passengers  \f\  particular 
Bteam  coaches,  they  will  wdrk  their  own  cure  in  a  short  time,  either  by  the  pro- 
prietors finding  out  remedies,  or  else  giving  up  their  coaches,  as  they  must  do 
if  they  are  not  rendered  agreeable  to  the  passengers.  The  only  question  that 
VoL.X. — ^No.  5.— November,  1832.  '         39 
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detenret  attention  is,  whether  there  ia  any  danger  to  pawcngtw,  orwafweaam 
annoyance,  to  other  persons  not  passengers." 

<*  bid  yoii  observe  any  horses  or  carriages  passing  bis  carriai^e?  Tea*  I  baTe 
always  passed  through  crowds  of  horses  and^arnages  with  all  the  steam  coaches 
1  have  tried  ( there  is  so  much  curiosity  excited  by  the  novelty  of*  steam  coach 
in  motion^  that  all  the  horses  on  the  road  are  drawn  up  to  get «  sight  of  it»  and 
many  are  turned  to  follow  after  it.  1  have  observed  that  some  horses  Uke  veiy 
little  notice  of  the  steam  coach;  others  are  a  little  startled*  but  I.  never  saw  any 
difficulty  which  the  reins  could  not  control  with  the  greatest  ease.  Horses  are 
easily  aUrmed  at  any  thing  unusual,  but  they  very  soon  become  accustomed  to 
any  thing,  as  is  shown  by  the  readiness  with  which  horses  can  be  brought  to  en- 
dure discharges  of  .fire  arms  and  of  artillery.  A  patent  was  taken  out  sonie 
years  ago  for  what  was  eaUeda  travelling  Advertiser;  it  was  a  small  four  wheel- 
ed carriage,  supporting  an  enormous  octagonal  tower,  which  was  atuck  aU  over 
the  outside  with  printed  bills  for  advertisements,  it  was  drawn  Tery  dowly 
through  the  streets  by  one  horsey  and  had  a  most  unusual  appearaDce:  tkianft* 
chine  was  indicted  as  a  nuisanpe  because  it  frightened  horses.'* 

**  Have  you  never  observed  horses  to  shy  at  a  stage  coach  when  heavily  laden? 
I  have  observed  horses  to  be  alarmed  at  the  enorn\o«is  bulk  which  some  of  the 
vans  carry  at  times  at  a  great  height  abQve  the  ground.  Horses  are  the  most 
timid  animals  to  encotuiter  every  thing  thai  they  are  not  accustomed  to^  and  the 
most  courageous  animals  to  encounter  evei^  thing  that  they  are  accuBtomedto^ 
even  when  really  terrific,  such  as  discharges  of  fire  arms." 

**  Had  you  occasion  to  turn  any  sharp  comers  when  in  Mr.  Hancock's  car- 
riage? Yes,  many;  the  yard  of  his  premises  is  exceedingly  narrow  and  in- 
convenient to  turn  Into  and  out  from,  but  it  is  done  with  ease  by  the  steam 
eoach;  the  same  place  would  not  do  at  all  for  a  coach  and  four  horses  to  put 
up  at,'* 

'*  Going  at  what  speed  can  you  turn  round  a  aharp  comer  witboat  anj  dan- 
ger? I  do  not  remember  turning  wi|h  any  considerable  speed,  nor  should  it 
ever  be  attempted  with  any  carriage  if  it  can  be  avoided,  and  there  can  be  no 
necessity  or  pretence  for  going  quick  when  turning  a  steam  coachf  as  its  power 
is  quite  controllable,  in  which  respect  it  has  a  great  advantage  over  a  common 
carriage;  for  four  horses  at  the  moment  of  turning,  are  very  little  under  the 
control  of  the  reios,  particularly  the  leaders,  and  it  depends  upon  their  good 
will  whether  they  choose  to  go  slow  or  go  quick  when  turning.  In  a  steam  car* 
riage,  the  conductor  has  such  a  perfect  control  of  the  power,  that  he  can  never 
fail  in  checking  the  speed  at  the  montent  of  turning.  I  observed  that  Mr.  Han- 
cock's carriage  is  steered  with  the  greatest  ease,  and  will  turn  round  in  a  very 
short  space:  I  have  seen  him  turn  round  in  the  new  road  to  return  without 
backing  the  carriage  at  all,  although  he  was  in  the  middle  of  the  road  when  he 
began  to  turn*" 

**  If  you  had  turned  a  sharp  comer,  could  you  have  stopped  immediately^  on 
meeting  a  carriage?  Yes;  the  power  of  stoppage  is  most  remarkable:  that  is 
one  of  the  great  advanUges  of  a  steam  coach.  1  have  steered  Mr.  Hancock's  C4ur- 
riage  myself,. and  found  it  to  be  most  completely  under  controt" 

'*  The  carriage  may  be  turned  in  the  smallest  ^pacethat  the  wheeb  will  per* 
mit  it  to  go  round  in.^  Yes,  In  a  much  smaller  space  than  a  carriage  with  horses 
can  turn,  because  it  is  so  muoh  shorter  in  the  total  length,  and  the  power  being 
completely  under  control,  there  is  no  danger  in  turning  quite  short;  whereas 
no  pinident  driver  will  turn  H  four  horse  coach  round  in  a  road,  without  the 
guard  getting  down  and.  holding  the  leaders'  heads;  for  they  are  not  sufficiently 
under  the  control  of  the  reins  in  turning  to  doit  with  safety." 

«<  Did  you  ever  see  a'steam  carriage  going  down  a  hill?  Yes,  down  the  hlA 
of  the  new  road  at  Islington;  and  it  waa  done  with  more  safety  than  with  any 
carriage  with  four  horses;  but  1  do  riot  contemplate  the  descent  of  ateam  conches 
down  very  steep  hills,  for  that  supposes  their  getting  up  such  hills,  which  is  not 
likely  to  be  accomplished  soon,  and  the  present  coaches  teem  to  liie  to  be  only 
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fit.  for  our  most  improved  linet  of  roiuh,  irbere  all  very  steep  hitta  tave  been  re- 
duced to  moderate  slopes. 

**  Have  you  turned  your  attention  particularly  to  the  subject  of  goingf  up 
steep  billiiy  and  what  a8cent,do  you  think  .can  be  sunpounted^  In  forlhing  my 
opinion  of  the  probability  that  «eam  carriag^sa  will  be  brought  to  bear,  1  ccmid 
not  overlook  the  circumstance  that  they  would  have  to  ^  up  and  down  hilU; 
but  most  of  our  g^reat  lines  of  roads  are  now  so  improved,  that  what,  were  foc^ 
merly  cal)<rd  steep  hills  are  not  very  nMmerous  or  frequent;  but  wherever  they 
do  occur,.!  propose  to  give  the  steam  coach  the  assistance  of  a  pair  of  post 
horses  in  aid  of  its  own  power..  In  going  down  hill,  steam  coaches  are  very 
safe,  because  the  whole  power  can  be  eiiectually  exerted  to  j*etard  or  resist  the 
turning  of  the  wheeb." 

**  Mr.  Gumey's  steam  coaeh  has  gfone  lip  Highgate  hill  without  horses?  Yes, 
J>ut  I  understood  that  it  was  broken  in  pieces  in  coming. down  ag^tn.  My  ob- 
jection to  attempting  to  make  »  stekm  coach  go  up  a  steep  bill,  in  the  present 
state  of  our  knowledge,  is,  that  it  requjires  to  have  a  great  streugr^h,  and  conse- 
quent weight  of  machinery  to  have  a  sufficient  power  to  do  so  with  safety,'  and 
which  weight  is  a  useless  ^incumbrance  and  impe<Kment  to  progression  at-<U 
other  times.  The  question  is,  whether  all  the  machinery  of  a  steam  carriage 
sliould  be  made  twice  aa  strong  and  heavy  as  is  necessary  for  impelling  it  with 
safety  on  a  toleratOy  level  road,  merely  that  it  may  have  power  within  itself  for 
going  up  a  few  occasional  hills,  or  whether  it  is  better  f^  make  the  machinery 
lighter,  and  take  the  occasional  assistance  of  a  pair  of  post  horses?  There  can 
be  no  objection- to  the  latter  expedient,  except  the  expense  of  such  horses*  and 
as  the  steam  coach  can  carry  goods  to  profit  in  place  of  all  the  weight  of  jna* 
chineiy  which  is  saved  by  making  it  ligliter,  1  thiak  that  the  aid  of  post  horses 
would  be  an  economy.  In  forming  such  an  opinion,  1  have  followed  a  maxim 
w4iich  I  had  always  found  to  hold  true';  viz.  that  steam  power  is  certain  to  be 
iDore  profitable  than  horaea,  if  the  work  is  to  be  kept  constantly  gomg  on,  be- 
cause tltenthe  great  advantage  of  steam  pawer,  that  it  does  not  tire,  becomes 
fully  available;  and  to  perform  the  same  service  by  horses,  a  very  great  number 
must  be  kept  for  change;  but  for  business  which  reqoires  only  occasional 
working,  or  for  working  during  only  as  many  hours  each  d$y  as  horses  cm>  do 
without  changing,  steam  power  loses  its  great  advantage  over  horse8,.and  in 
some  cases  they  will  do, the  work  cheaper.  One  great  item  of  the  expense  of 
•team  power  is  the  first  cost  df  machinery  and*  engineers"  wager;  both  which 
would  be  only  the  same  for  working  twelve  houf^  per  day,  as.  for  one  hour  and 
a  half,  whrch  is  the  utmost  that  a  stage  coach  horse  can  draw  at  ten  miles  an 
hour.  A  steam  coach  should  work  twelve  or  fourteen  hours  in  every  twenty- 
four  hoursy  to  gain  the  full  advantage  of  the  systam  of  steam  power  over  horse 
labour;  the  intervening  ten  or  twelve  hours  will  allow  ample  time  for  patting 
every  thing  in  perfect  order  for  the  next  journey,  if  the  machinery  is  what  it 
euglit  to  be,  and  there  should  be  a  spare  coach  for  every  two  which,  are  ruhntng, 
to  allow  .time  for  more  considerable  repairs:;- hence,  I  reckon  that  three  steam 
cpaehi^*4h<nsr(l  keep  up  a  double  passage  oflOO  or  1^0  miles  a  day  continually, 
expensive  machinery,  which  is  only  to  be  worked  occ^ionaUy,  will  not,  in 
somecase%  do  work  so  cheap  as  it  can  be  done  by  men  or  bv  horses  without 
machinery;  and  that  I  oonceive  tb  be  the  caise  with  the  extra  cost,  weight, 
strength,  and  complication,  which  must  be  given  to  the  machinery  of  a  steam 
coach,  in  order  to  enable  it  to  go  safely  up  steep  hills  without  assisUnoe.  I  ap- 
ply these  remarks  to  the  present  steam  coaches,  but\future  improvements  may 
in  time  produce  that  species  6f  machinery  irhich  will  effect  the  going  up  hill 
with  less  difficulty  than  the- present.  It  has  been  supposed  that  the  diameten 
of  thexylinders  being  larger  than  is'  necessary  for  going  on  level  ground,  they 
could  be  worked  with  a  diminished  strength  of  steam  to  go  on  level  ground, 
and  stronger  steam  when  going  up  hill.  To  get  up  ordinary  and  moderate 
hills,  that  is  certainly  the  right  pli^i;  but  it  requires  the  strength  of  all  the  roov- 
ing  parts  of  the  engines  to  be  made  saflicient  to  bear  the  ulroost  force  that  the 
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pittoiM'CAn  exert  when  impelled  bf  the  itrongest  iteam  that  it  ever  to  be  OKdi 
•ItO)  tl)e  lar^^e  wheels  which  run  upon  the  romd  ahcnild  be  made  Tery  brad 
on  the  edgei,  and  of  proportionate  itreng^h.  The  present  coaches  have  becR 
faulty  in  these  respects,  and  yet  the  machinery  is  too  heavy.  Another  vay  of 
gettin}^  suffi<;ient  power  to  gt>  up  hill  is  to  hare  the  pistons  only  a  suitable  sise 
for  goings  along  the  ordinary  road,  and  to  introduce  wheel  work,  wbich  can  be 
thrown  into  action  when  a  hill  is  to  be  ascended,  and  which  will  turn  ibe  wheels 
of  the  carriage  round  only  once  for  three  turns  of  the  cranks  of  the  enginetaad 
consequently  with  a  triple  force.'  Mr.  Hancock  has  shown  me  the  parts  of  such 
machinery  which  he  is  now  making  for  a  new  steam  coacb«  with  wheel  work 
and  endlefes  chains,,  on  a  plan  which!  think  very  likely  to  answer  for  aacendiag 
moderate  hilU^  but  for  very  steep  hills,  1  think  it  is  desirable  to  have  the  help 
of  post  horses.  The  Immediate  desideratum,  is,  to  construct  a  steam  coach  with 
the  power  and  strength  necessary  to  go  quickly  and  safely  along  the  best  fines 
of  road  which  can  be  found,  without  any  steep  hills  upon  them»  taking  the  as- 
sistance of  post  horses  where  it  is  necessary.  If  that  is  accomplished,  and  soch 
a  ooach  Is  worked  continually  for  two  or  three  years,  it  would  probably  lead  to 
the  knowledge  of  the  proper  kind  of  machinery  to  go  up  steeper  hilb;  but  if 
the  adoption  ef  steam  coaches  is  to  wait  until  they  are  rendered  much  more  per- 
fect, it  will  be  a  very  long  time,  because  practice  is  essential  to  Sndiihg  oat  a 
proper  plan.'* 

<*  Do  yon  think  there  is  any  danger  in  going  down  a  hill  in  a  steam  carria|re? 
Much  less  than  in  a  common  stage  coach,  for  by  backing  the  engines,  so  that 
their  power  is  brought  to  act  in  opposition  to  the  turning  round  Of  the  wheels^ 
and  with  the  assistance  of  drags,  or  brakes,  to  rub  on  the  rims  of  the  wheels,  and 
aid  in  retardii\g  their  motion  by  friction,  steam  coaches  will  safely  go  down  all 
moderate  hills,  such  as  are  met  with  on  our  best  lines  of  turnpike  roads,  say  be- 
tween London  and  Holyhead;  and  with  machinery  such  as  Mr.  Hancock  is  now 
making,  If  it  is  suitably  proportioned,  I  expect  a  steam  coach  would  not  require 
assistance  to  get  up  a  hill  at  more  than  five  or  six  placet  between  London  and 
Holyhead." 

The  information  given  in  relation  to  ascending  and  desceodfog 
hills,  having  a  local  reference,  we  give  only  the  general  results. 


A  hill  of  the  slope  of  one  in  eighteen,  (about  3<»  1(/,)  Mr.  Parey  c 

steep  to  be  ascended  by  locomotives  in  their  present  sUte,  without  risk  of  frao- 
ture,  unless  assisted  by  horses,  the  voad  not  being  Supposed  of  the  best  sofl> 
They  could  ascend  a  hill  of  one  in  thirty,  (about  2<*,)  witbout  ••Mf»«iw>^- 

We  return  to  the  printed  evidence  ef  Mr.  Farey. 

''Have  you  turned  your  attention  to  the  subject  of  apporlioatfig  the  tolb oo 
steam  carriages,  so  that  they  may  bear  their  due  proportioii-lo  the  tolls  on  car> 
riages  drawn  by  horses P  No,  1  haveHot  paid  much  attention  tTitero«*«  it  «  » 
aubject  which  would  require  more  consideration  and  more  data  than  I  havebefore 
me.  I  am  convinced  that  if  a  steam  coach,  complete  when  travelling,  weighs 
no  more  on  an  average  than  a  stage  coach  with  its  four  horses  complete  weighs 
on  an  average,  there  is  no  reason  for  charging  any  extra  toll  for  ateam  coaches^ 
but,  on  the  contrary,  I  believe  it  will  turn  oat  in  the  sequel  that  they  ought  to 
go  for  less  toll,  because  they  will  wear  the  roads  less  than  the  present  coaches 
whenever  they  are  made  really  efficient;  and.  In  the;  nsean  time,  until  that  is 
accomplished,  I  think  it  may  be  ycry  safely  left  to- the  chance  of  events  as  to 
injuring  the  roads  to  any  extent  whatever,  by  injudicious  attempta  to  work 
steam  coaches  of  an  ii\jurious  construction;  from  the  consideration  that  if  any  new 
coach  which  may  be  started,  does  injure  the  road,  it  will  be  very  soon  given  ap 
firom  its  own  demerits,  probably  before  it  has  produced  any  visible  ^eet  on 
the  road.    Suppose  its  wheels  were  to  slip  so  much  ss  to  pkmgh  out  nts  on 


Digitized  by 


Googk 


Sqjort  on  Steam  Carriages.  309 

the  riNidiit  woqM  most  probably  stick  fast,  or  be  broken  to  pieces  in  the  first  jour- 
ney alon(^  the  road,  and  such  abortive  attempts  wiM  not  be  repeated  very  fre* 
fluently.  It  is  idle  to  talk  of  one  or  two  steam  carriages-doing  much  visible  in- 
jury to  a  frequented  road  in  a  year  6r  two,  even  if  they  run  constantly,  far  sup* 
pose  that  each  one  wears  the  road  four  or  five  times  Aa  much  as  one  carriage  of  the 
same  weight  drawn  by  horses  (including  those  horses  in  the  weight^)  it  would 
QxAy  be  equivalent  to  four  or  five  additional  coaches  pa9sing  each  day,  an^  that 
on  the  road  from  London  to  Birmingham,  for  instance,  would  be  quite  imper- 
ceptible. I  am  confident  that  any  steam  coach  which  does  a  road  any  greater 
damage  than  is  equivalent  to  that  done  by  csrriagfes  drawn  by  horses,  Will  fail  of 
itself  in  a  short  time,  and  prove  an  unsuccessful  project.  I  should  strongly  recom- 
mend the  new  system  to  be  left  to  its  own  chance  of  success  or  failure,  as  far  as 
the  ro^dsand  the  safety  of  passengers  are  concerned;  and  I  think  the  same  rea- 
soning applies  against  any  regulation  for  the  breadth  of  the  wheels  for  steain  car- 
riages, because  they  will  not  perform  well  if  their  wheels  are  so  narrow  as  to  cut 
the  road  materially.  I  understand  that  the  old  system  of  regulations  and  penalties* 
M  to  over  weights  on  given  breadths  of  wheels  for  common  carriages,  has  been 
done  away  with  on  the,  roads  in  an  extensive' district  round  London,  and  1  think 
it  is  good  policy,  from  the  circumstance  that  the  proportion  regulates  itself  by 
the  interest  of  the  owners  of  carriages,  when  the  fact  is  understood  that  carriage 
wheels,  which  are  too  mtrrow  in  proportion  to  the  load  on  them,  and  to  the 
hardness  and  goodness  of  the  road,  will  alwkys  draw  more  heavily  than  wheels 
of  a  suitable  breadth«  and  that,  though  the  -carriers  may  not  find  out  the  proper 
breadth  at  once^  they  will  do  so  in  the  end..  The  old  acts  for  forcing  the  use  of 
very  broad  wheels  by  making  tolls  operate  as  penalties  and  premiums,-  was  ft 
i  most  injudicious  system  of  le^^islation,  and  did  nothing  but  harmi  the  carriers 
soon  found  out  bow  to  evade  the  intention  of  the  act,  by  using  very  broad  coni- 
cal or  barrelled  wheels,  rounding  on  the  edges,  whicli  eonformcd  to  the  words 
of  the  law,  but  which  acted  on  the  road  like  narrow  wheels-  The  broad  wheels 
intended  to  have  been  encouraged  by  the  old  act  of  parliament,  were  expected 
to  act  as  rollers  to  make  and  improve  the  roads,  and  were  encouraged  to  carry 
excessive  loads  for  that  object;  but  if  the  wheels  of  the  broad  wheeled  wagons 
not  actually  used  had  been  realty  such  as  the  legislature  contemplated,  they  could 
have  been  continued  in  use  on  account  of  the  great  increase  of  draught;  but  the 
broad  wheels  actually  used,  carried  such  loads,  that  they  crushed  the  road  ma- 
terials to  powder,  owing,  to  the  conical  form  of  the  wheels  and  the  bending  of 
the  axletrees;  they  bore  on  the  road  almost  wholly  at  the  inner  edges  of  the 
iron  tires,  and  not  across  all  their  breadth,  as  was  intended.  The  advantage  to 
the  carriers  in  tolls,  and  in  increased  loads,  Induced  them  to  use  such  broad- 
wheels,  when  it  would  have  been  against,  their  interest  to  have  done  so,  if  they 
had  paid  the  same  tolls  for  the  weight  of  goods  S's  other  carriers,  and  their  ope- 
lation  on  the  road  was  more  injurious  than  that  of  any  other  carriages.  There  is 
jio  particular  breadth  of  wheels  which  can  be  prescribed  as  the  best  to  carry  given 
loads  over  all  sorts  of  roads,  for  much  depends  upon  the  hardness  of  the  road 
materials,  the  size  to  which  the  pieces  are  broken,  their  genera]  form  and  dis- 
position to  consolidate  into  a  hard  bed,  the  resistance  the  materials  offer  to  wet 
and  frost,  and  to  wearing  by  the  wheels;  the  breach  of  the  wheels»  and  the 
load  upon  them,  should  be  adapted-to  all  the  combinations  of  circumstances, 
and  the  carrier  will  soon  fihd,  if  his  wheels  are  not  bestadaptedto  the  road,  by 
the  draught  being  greater  than  it  ought  to  be.  As  to  steam  coaches,  the  wear 
'Hjiich  will  take  place  on  roads,  from  all  that  can,  by  any  probability,  be  expect- 
ed to  be  b«oM«bt  into  use  for  some  years.  Will  be  sp  small  that  it  cannot  be  felt 
for  a  considerable  peivvl,  and  when  it  is  felt,  it  will  be  time  to  look  round  and 
»ee  what  is  the  resi  effect  on  the  roads  of  those  particular  coaches  which  are  in 
ase,  and  apportion  the  tolU  that  they  ought  to  pay." 

•Ms  it  your  opinion  that  weight  for  weight,  including  the  weight  of  horses 
on  one  band,  and  of  engines,  and  an  avem^  of  the  water  and  fuel  on  the  other, 
the  toUs  should  be  the  same  on  steam  carriages  as  ««i  hoive-drawn  carriages?  I 
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think  that  if  it  wen  to  it  would  prove  a  coniidenble  •dmitage  to  tlie  rmStg 
beeatise  at  I  have  itated  before,  I  think  the  roadt  will  be  eontiderabljr  bcaefii- 
ted  by  the  change  of  impelling  by  tteam  inatead  of  by  honet.  I  think  it  wS 
be  a  great  public  benefit  when  at  earn  coachet  'oooie  into  common  twe,  and 
hence  that  it  it  expedient  .that  a  moderate  bounty  thould  be  offered  for  the 
adoption  of  tteam  carriaget,  by  giving  them  all  poatible  advantage  they  caa 
have  witbciut  trenching  on  the  intereata  of  individually  and  if  they  were  allowed 
to  run  toll  free,  and  duty  free,  until  a  certain  number  were  in  oae,  or  during  a 
certain  time,  it  would  much  accelerate  their  introduction,  becauae  it  would  di- 
minith  the  loaa  that  mutt  liecetmrtly  be  incurred  by  running  them  before  they 
are  perfected  in  their  conttructioiK  Small  encouragementa  or  diaeouragementt 
have  a  contiderable  effeet  on  new  inventiont  in  their  infant  and  imperfect  tMe. 
The  advantage  to  the  public  from  tteam  navigation  ia  now  generally  acknow- 
ledged, but  when  tteam-boatt  were  in  their  infancy,  aft  attempt  was  made  by 
the  watermen  on  the  Thamet  to  tupprett  them,  by  contending  that,  accord- 
ing to  their  charter,  and  the  uiage  of  the  city  of  London,  no  persona  could  be 
allowed  to  own  a  veiael  plying  for  paasengert  on  th^  Thamea,  nor  to  work  on 
board  of  tuch  a  vettel,  except  they  were  freemen  of  the  city,  and  bdonging  to 
the  watermen't  cheat.'  Tb it  would  have  effectually  prevented  anjr  engine  men 
being  employed,  and,  in  addition,  the  watermen  engaged  all  their  members  to 
refute  to  navigate  them.  •  After  a  long  dispute  and  delay  of  the  tteam -bonti^  it 
wai  decided  that  one  out  of  a  number  of  ownert  being  free  wit  tufiicient^  and 
that  the  men  employed  to  manage  the  enginet  were  not  lubjcct  to  the  water- 
men's regulations  of  freedom  of  the  rivers  tome  watermen  were  induced,  by 
g'ving  them  fmall  tharea  in  lieu  of  waget,  to  exerctte  their  right  of  freedom  in 
vour  of  the  real  owners,  and  to  navigate  the  veatel.  It  waa  afterwaida  at- 
tempted to  get  the  measurement  and  calculation  for  the  regiatered  tonnage  of 
the  steam  vettels  made  according  to  the  extreme  breadth  acroaa  the  projecting 
boxes  which  contain  paddle  wheelti  under  the  pretext  that  they  occupied  that 
width  in  the  river  and  in  harboura,  instead  of  featuring  the  breadth  of  the  vea- 
tel at  the  turfaee  of  the  water.  If  that  could  have  been  enforced,  it  would  have 
nearly  doubled  sll  the  rates  on  tteam  vctsels,  compared  with  other  vetaels;  but 
the  subject  being  brought  before  parliament,  an  act  was  patted  to  give  them 
the  advantage  of  deducting  at  much  from  the  length  of  the  veatel  m  it  occupied 
*by  eng'ines  and  machinery  in  calculating  the  registered  tonnage.  Thb  was^in 
effect,  a  small  bounty  upon  steam  vessels,*for  they  have  no  claim  to  tuch  an  a^ 
vantage  over  sailing  vessels;  when  the  weight  of  masts,  sails,  and  rigging,  in  the 
latter,  is  not  deducted  in  calculating  their  tonnage.  The  eflect  of  (Iwt  ■>easure 
has  been  favourable  to  the  advancement  of  steam  navigation,  for  though  it  waa 
but  a  very  trifling  bounty,  and  is  now  of  no  consequence,  it  came  aa  a  well-tined 
aid,  at  the  date  when  that  act  passed,  ^because  almost  all  steam  veasela  were  then 
navigated  at  a  loss,  they  Were  so  imperfect  (like  steam  ooachet  at  the  preaeflt 
day,)  that  their  engines  were  continually  getting  out  of  order,  whereby  they 
failed  to  make  their  pasmges,  and  required  expensive  repairs;  their  con* 
sumption  of  fuel  was  great,  and  the  wear  of  boiler  excessive.  On  the  othct 
hand^  few  passengers  would  go  in  them  st  first,  and  some  terrible  accidents 
which  happened  nn  a  few  vettels,  caused  them  all  to  be  avoided  by  passeng«ft 
for  a  long  time.  It  was  only  by  persbting  in  keeping  them  going  aa  well  at 
they  could,  and  thereby  gaining  experience  in  their  managemem,  that  the  mi* 
merout  defectt  of  their  construction  were  remedied.  Most  of  tiie  eaiiieat  ttesm- 
boatt.had  two'  or  three  tuccetnve  editiont  of  enginet  and  machinery  K*^^^ 
they  were  rendered  to  perfect  as  to  become  profi tables  and.  «»  **w>i«on  to  the 
expenses  of  such  alterations  and  improvements  in  t»»^  machinery,  they  wcm 
obliged  to  make  their  passages  regularly  for  soma  t«rae  after  they  were  render- 
ed tolerably  effective  before  they  acquired  sufficient  oonfidence  with  the  pob- 
lie  as  to  their  safety  and  punctuality,  to  pn-uie  them  to  obtain  as  many  paa«n- 
gert  at  would  pay  the  expentes  •Navigating  the  veotelt.  For  alUbeae  reatimt 
any  increase  of  their  ^xpenies  waa  tCTcrcly  felt  at  that  loaiog  pcriodi  mniy 
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were  »bftndoned»  and  the  ^ifrerence  in  tbe  expenses  occasioned- bj  the  Tatet 
to  which  vessels  are  liable,  being  calculated  according  to  the  breadth  across 
the  paddle  wheels,  or  according  to  the.  act  passed  for. measuring  them  short  bv 
all  tne  space  taken  up  by  the  engines,  would  have  occasioned  others  whicn 
have  been  brought  to  bear  to  have  been  given  up,  before'  they  had  attsined  so 
nuch  perfection  aa  to  enable  them  to  earn  their  expenses.  In  the  same  man- 
ner tbe  tolls  levied  upon  steam  coaches  at  present  are  to  be  regarded,  not  aa 
payments  out  of  the  profits  of  a  gainful  trade,  but  as  an  increase  of  loss  upon 
that  which  is  yet,  and  which  must  inevitably  continqe  to  be  for  soqie  time,  a 
losing  business.  The  ultimate  success  to  which  I  look  forward  is  entirely  de- 
pendent on  the  circumstance  of  the  fitat  speculators  in  steam  coaches  being  en- 
abled to  go  through  a  sufficient  term  of  inefficient  performance,  and  consequent 
loss,"  to  acquire  experience  in  the  new  business^  andthst  experience  will,  no 
doybt,  lead  to  expensive  alterations  and  re-constructions  of  their  machinery. 
There  is  so  much  mechanical  tslent  to  be  had  for  money^  that  I  have  no  doubt 
of  the  final  accomplishment,  if.  the  attempts  now  noaking  a>e  continued  long 
enough;'  because  I  am  confident  that  there  is  (as  was  the  case  in  steam-boats) 
a  vealefficaoy  in  the  principle  of  action.  The  general  opinion  of  engineers  was 
not  very  favourable  to  stesm-boats,  when  they  were  first  brought  forward  as  a 
novelty;  many  doubted  if  they  could  ever  be  made  to  perform  well,  particularly 
at  sea;  and  others  who  foresaw  the  possibility  of  that,  doubted  whether  they 
would  answer  in  point  of  expense  of  fuel;  and  wear  and  tear.of  engines  and 
boilers.  If  no  assistance  or  encouragement  is  given  to  inventions  when  they 
are  in  the  infant  state  which  steam  coaches  are  now  in,  persons  who  find 
that  they  only  lose  money  when  they  expected  ta  gain,  by  being  the  first  to 
adopt  the  improvements,  are  liable  to  become  disheartened,  and  give  up  the  piir- 
sait  too  precipitately,  whereby  their  undertaking  dies  a  natural  death;  and  that 
is  sometimes  the  case  when  it  might  have  been  established  by  another  two  or 
three  weeks'  continuance  of  the  eflTorts;  and  that  continuance  might  be  indue* 
ed  by  some  small  relief,  like  the  reduction  which  was  made  by  parliament  in 
tbe  register  tonnage  of  steam  vessels,  or  the  taking  off  of  the  tolls  from  the 
earliest  steanr  coaches.  If  br  sny>  means  they  are  enabled  to  ^  on  till  the 
proper  plan  of  machinery  and  management  is  found  out,  they  will  afterwards 
keep  their  ground,  becat|se  the  profit  of  working  by  steam  in  lieu  of  horses  will 
be  very  great.  The  present  steam  coaches  are  mere  experiments,  and  the  next 
editions  of  each  plan  of  them  wilt,  I  expect,  be  losing  concerns,  and  will  con- 
tinue so  to  be  for  some  time.  ,  Under  those  circumstances,  every  small  increase 
of  their  expenses  is  a  real  retardation  to  that  practical  establishment  of  the  in- 
yention  which  will  render  it  useful  to  the  publiC;  such  retardation  by  small 
causes  is  operative  to  a  greater,  extent  than  can  easily  be  conceived.  Steam 
coaches  will  yery  welt  bear  all  tolls  and  taxes  to  which  other  coaches  are  sub- 
ject, when  they  are  able  to  carry  passengers  regularly  and  profitably;  but  they 
want  encouragement  now,  initead  of  difficulties  being  thrown  in  theii*  way.  Aa 
to  the  right  of  toHs  on  turnpike  roads,  it  should  be  recollected  that  turnpike 
roada  are  not  property,  like  canals,  but  trusts,  to  be  exercised  for  the  benefit 
of  the  public;  and  if  it  is  for  the  interest  of  the  public  that  steam  coaches  should 
be  brought  into  use,  and  if  that  bringing  into  use  will  be  accelerated  by  sua* 
pending  the  tolls  oii  them  at  first,  the' trustees  of  roads  ought  not  to  object  to 
such  an  arrangement  The  real  amount  of  tolls  they  will  forego,  will  be  an  exr 
ceedingly  small  per  centage  on  the  income  of  their  tolls;  for  so  long  as  steam 
coaches  are  losing  concerns,  they  cannot  be  very  numerous." 

*'  In  the  course  of  your  examination,  have  you  meant  to  confine  your  evidence 
to  steam  coaches?  Yes,  to  steam  coaches  for  public  conveyance  of  passenger! 
and  parcels^  in  the  manner  of  stage  coaches,  and  travelling  at  the  rate  of  ten 
miles  an  hour  on  our  best  lines  of  turnpike  roads,  with  occasional  assistance  of 
one  or  two  post  horses,  where  necessary,  to  surmount  unusual  hills,  or  very  bad 
pieceis  of  new  laid  road.  If  it  were  thought  admissible  to  begin  with  travelling 
at  a  leaa  speed  than  that,  and  to  carry  goods  only  in  the  manner  of  ?anf|  the 
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thing  is  nearer  to  •ccomplishment,  because  the  sccommodtticm  mnA  cau/kki  of 
passengers  would  then  be  out  of  the  question,  and  also  the  riolence  to  wMi 
quick  travelling  carriages  are  subjected,  requires  a  greater  strength  of  all  the 
parts  than  would  be  necessary  to  carry  the  same  weight  at  a  lower  speed.  la 
othet  respects  steam  power  will  propel  a  carriage  as  cheapljr  at  a  quick  r«te  ai 
at  a  slow  rate.  That  fiict  is  proved  on  rail-ways,  in  actual  business;  and  steam 
coaches  will  be  the  same  whenever  they  can  be  made  atrong  enough  to  bear 
quick  motion  without  being  OYerloa<kd  with  weight  of  machinery.  That  will 
be  one  iff  their  g^eat  advantages  over  horse  labour,  which  becomes  more  and 
more  expensive  as  the  s|)eed  is  increased.  There  is  every  reason  to  espect, 
thaf,  in  tne  end,  the  rate  of  travelling  by  steam  will  be  much  quicker  than  the 
utmost  speed  of  travelling  by  horses;  in  short,  that  safety  to  travellera  will  be- 
come ibe  Umit  to  speed)  as  is  now  the  case  on  rail- ways." 

** 'What  is  yonr  opinion  as  to  impelling  wagons  by-steam?  T  have  never  con- 
sidered  tl)at  at  all  in  detail,  and  am  not  prepared  to  give  evidence  upon  the 
subject.  The  price  of  carrying  passengers  or  goods  at  a  quick  speed,  as  is  done 
by  stage  coaches,  or  vans,  will  always  be  ao  much  higher  than  the  prices  of 
carrying  an  equal  w^eight  at  a  slow  speed,  as  is  done  by  wagons^  that  I  see  no 
inducement  to  attempt  steam  wagons,  which  I  think  would  present  almost  all 
the  difficulties  of  steam  vans.  According  to  theoiy,  the  cost  of  carriage  by- 
steam  will,  as  I  have  stated,  be  proportionate  to  weight  and  distance^  without 
regard  to  speed  of  motion;  for  instance,  to  convey  a  coach  loaded  with  two  tons 
for  a  distance  often  miles  only,  the  same  fuel  will  be  consumed,  and  the  same 
weir  of  machinery  will  be  occasioned,  whether  that  distance  is  ran  in  one  hour 
or  in  four  hours.  The  wages  of  engineers,  conductoiv  and  guard,  wUI  be  only 
one-fourth  with  the  quick  speed,  and  the  first  outlay  in  machincTy  would  be 
only  one-fourth,  because  foilr  times  as  many  engines  must  be  on  the  road,  with 
their  attendants,  at  the  same  time,  to  do  the  work  at  a  slow  speed,  as  at  a  quick 
speed;  but  the  money  earned  by  the  carrier  at  the  slow  speed,  wtUbe  only  a 
amall  part  of  what  would  be  earned  at  the  quick  speed." 

'*  Taking  into  consideration  the  Comparative  expense  of  horse  carnages  and 
•team  carriages, do  you  suppose  that  steam  carriages  will  be  able  to  run  rbrhaif 
the  charges  of  horse  carriages?  My  own  idea  is,  that  steam  coaches  wil^  veiy 
sobn  af^er  their  first  establishment,  be  ma  for  one-third  of  the  cost  of  the  pre- 
sent stag^  coaches;  but  to  become  a  business  at  all,  it  must  necessarily  be  abusi- 
•iness  which  will  offer  strong  inducements  to  persons  to  embark  in  it,  and  fodo 
that,  the  rate  of  profit  roust  be  very  much  greater  than  that  which  is  commonly 
expected  to  be  realized  by  the  proprietors  of  stage  coaches.  Their  present 
trade  affords. a  less  profit  on  the  capital  and  trouble  of  management  probably 
than  any  other  sort  of  business  which  is  carried  on  with  spirit  in  this  conntry. 
The  great  reason  of  that  is,  the  constant  loss  by  destruction  of  horses,  the  fluc- 
tuations of  the  price  and  quality  of  horse-keep,  and  the  impossibility  of  reduc- 
ing stage  coach  establishments  in  times  when  travelling  business  is  flat)  because 
the  horses  must  be  kept,  and  men  to  attend  them,  at  all  events,  and  the  loss  of 
running  a  coach  half  employed  is  not  sb  g^at  as'  suspending  it,  and  keeping 
the  horses  idle  on  short  allowance  till  better  times  come  round.  The  profit  A 
stage  coaches  which  load  well  is  very  high*  particularly  in  the  fine  travelling 
season,  and  that  occasional^ profit  creates  an  excitement  which  induces  the  in- 
judicious to  set  iip  more  coaches  than  are  wanted  for  an  average  of  all  sea- 
sons; and  for  the  reasons  above  stated,  their  expenses  when  once  set  going, 
cannot  be  reduced  to  meet  bad  times.  The  adoption  of  steam  coaches  will  set 
the  trade  free  from  its  great  commercial  difficulty,  because  they  can  be  laid  up 
and  kept  idle  without  considerable  loss,  and  brought  out  again  when  wanted 
without  any  new  outlay;  also,  fuel  does  not  fluctuate  either  in  price  or  quality 
to  any  considerable  extent,  like  horse  com.  In  short,  the  capital  embarked  in 
a  steam  coach  tAde  will  not  be  so  rtipidty  wasted  as  at  present  in  horsea.  Owing 
to  the  great  number  of  horses  which  must  be  first  bought  and  then  kept  to  do 
the  same  work  as  on^  steam  coacb«  the  first  outlay  in  stock  will  be  yeiy  small 
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in  itettB  ooaehfli^  compared  with  honet,  the  same  of  ttablea,  hoaUer%  and  har- 
neia.  The  daily  expenses  of  fael  and  attendants  will  be  veiy  much  less  than 
that  of  horse  keep  and  attendance^  the  wear  and  tear  of  the  coaches^  and  all 
that  IS  ooachmaker's  work,  will  be  only  the  same  as  at  present*  but  the  wear 
and  tear  of  engines  and  machinery,  though  a  very  expensive  Uem  on  each  en- 
gine* will  be  nothing  to  compare  with  the  present  repairs,  loss,  and  decay  of 
norses,  because  the  number  of  engines  is  so  small.  Stage  coach  horses  require 
to  be  all  renewed  every  three  years,  notwithstanding  a  heavy  annual  expense 
for  what  may  be  called  repairs  of  horses:  viz.  harness,  shoeing,  and  farriery. 
Engines  with  an  equally  heavy  annual  expense  of  repairs  to  that  of  horses,  will, 
when  perfected,  be  kept  up  thereby  in  such  a  state  as  to  last  for  many-years 
without  renewal.  The  metal  parts  of  machinery  only  wear  at  particular  places^ 
which  are  capable  of  being  repaired  or  renewed,  so  that  they  become  as  good 
as  new;  but  a  horse,  when  worn  to  disease  at  any  part,  feet,  eyes,  or  lungs,  be- 
comes incapable  of  stage  coach  work  forever  afterwards." 

«« Do  you  apply  the  principle  you  have  stated  respecting  the  probable  wear 
of  the  roads  by  steam  power  being  less  than  by  horsey  to  heavy  wagons?  Yes: 
my  proposition  that  the  wear  of  the  roads  will  always  be  at  the  expense  of  the 
earner,  applies  to  all  carriafea  whatever,  but  more  particularly  to  those  impeU 
led  bv  steam  than  to  those  drawn  by  horses,  because  carriages  drawn  by  horses 
may  be  so  mismanaged,  as  to  do  veiy  great  injury  to  the  roads,  and  yet  may 
make  good  progress  in  travellfaig.  For  instance,  a  wagon  having  very  narrow 
wheels^  carrying  a  heavy  overload,  having  a  sufficient  team  of  strong  heavy 
horses,  may  be  drawn  along  although  it  breaks  the  road  up  to  any  extent* 
and  that  as  much  by  the  feet  of  the  horses  as  by  the  narrow  wheeU;  but,  if  it 
were  attempted  to  impel  the  same  wagon  by  steam  power  acting  by  the  adhe* 
aion  of  the  wheels  to  the  road,  they  would  slip  roun^  and  it  would  not  get 
along  ti&e  road.  I  am  confident  that  carriages  to  be  impelled  by  steam  ma* 
cfainery  turning  the  wheels,  cannot  be  made  to  answer  any  good  purpose,  either 
for  conveyance  of  travellers,  or  goods,  so  long  as  they  materially  injure  the 
xoads^  because  if  the  wheels  slip  materially  on  the  road,  or  if  they  cut  sensible 
ruts  in  the  road,  they  will  not  advance  the  carriage  efficiently.  On  the  other 
hand,  horses  may  be  made  to  draw  a  carriage  which  will  injure  the  road.  I 
think  that  principle  must  apply  to  steam  wagons  as  well  as  to  steam  ooachea.'' 
**  The  heavier  the  loads  to  be  drawn,  the  more  important  it  is  to  apply  steam 
instead  of  horses*  if  the  roads  will  be  benefitted  by  that  substitution?  I  think 
so,,  as  fiir  as  the  roads  art  concerned,  but  I  doubt  if-steam  wagons  will  offer  any 
comparison  of  the  profit  to  be  derived  from  steam  coaches.  To  get  along  the 
road,  steam  wagons  will  require  very  broad  wheels,  and  th^e  is  no  danger  of 
domg  injury  to  the  road  by  them,  for  they  will  not  get  along  if  the  wheeb  are 
too  narrow,  but  narrow  wheeled  wagons  drawn  by  horses  may  do  an  injury  to 
any  extent,  for  extra  horses  may  be  put  on,  and  they  will  injure  the  road  with 
their  feet,  at  the  same  time  that  thev  draw  a  carriage  after  them  which  also  in- 
jures the  road.  It  will  be  a  loss  to  the  carrier  to  do  so,  but  there  is  nothing  in 
the  nature  of  the  operation  to  prevent  it  being  doae,  as  there  would  be  in  thft 
case  of  steam  wagons. " 

**  Of  course,  a  steam  carriage  going  slower  than  ten  nules  an  hour  will  be 
more  expensive  to  tmvel,  on  account  of  the  greater  expenditure  of  fuel  ?  Not  the 
consumption  of  fiiel,  according  to  time,  would  be  as  much  less  as  the  motion 
would  be  slower;  so  that  the  consumption  of  fuel,  according  to  distance,  wonld 
be  the  same,  whether  for  a  quick  speed  or  for  a  slow  speed;  but  when  profit  is 
considered,  every  thing  'is  in  favour  of  quick  speed;  because  all  goods  carried 
alow  must  be  carried  cheap;  and  quick  conveyance  will  bear  the  highest  price 
of  carriage,  on  account  of  the  expense  of  going  quick  by  horses.  For  instance^ 
a  ton  of  goods  may  be  carried  a  mile  by  steam  power  with  a  certain  conaump- 
tion  of  fuel,  but  it  should  take  no  more  fuel  to  carry  it  a  mile,  at  the  rate  of  two 
and  a  half  miles  an  hour,  than  at  ten  miles  an  hour.  There  is  some  qualification 
to  be  made  in  that  statement  according  to  the  state  of  the  roadsi  it  will  be  truA 
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iflher  ^^  h**^  *^  P^  ^^  '^  ^^  «i«hes?y«  th«  czpcaitt  ofltel  vttbe  a 
Utile  more  for  the  quick  speed  than  for  the  slower  speeds  uid  it  ii  also  tsbe 
understood,  that  the  engines  must  be  suitably  proportioned  for  attainoig  qtkk 
speeds,  because  engines,  which  are  only  adapted  for  slow  motioiiv  do  not  walk 
to  so  great  an  advanta^  wheli  they  are  urged  to  work  quick  ae  wiicu  tkey  sr 
worked  at  or  below  the  speed  which  the  propoitioM  of  their  psitts  are  ads|iled 
to  mote  with;  neterthelMs^  that  extra  expense  of  going  quick  by  ateam  power 
wiH  be  but  small,  and  nothmg  like  the  increased  coat  of  tiftTeZttag  quick  win 
horses)  for  horses  have  only  a  limited  speed  at  which  th^  can  tiuvel,  if  thev 
hate  no  load  to  carnr  or  drag  after  them,  the  whole  of  their  mosoular  strength 
being  tifen  requwed  to  advance  the  wdght  of  their  own  bodies.     The  speed 
with  which  stage  coaches  now  trarel,  approachea  so  near  to  the  speed  witt 
which  the  horse  could  trarel  without  any  load,  that  their  force  of  draoght  be- 
comes very  small.    In  all  cases^  horses  lose  force  of  dnuigfat  in  a  muohgteatcr 
proportion  than  they  gain  speed,  and  hence  the  work  they  do  becomes  more 
expensive  as  they  go  quicker.    The  quickest  sti^e  coach  travellfai^  is  new  at 
the  rate  of  eleven  miles  an  hour,  and  that  appeara  to  be  very  near  to  tiie  utmost 
limits  which  nature  has  prescribed  for  animal  exertion;  for  those  hones  reqime 
renewal  of  the  whole  stock  every  two  or  three  years.     This  is  the  companson 
of  steam  power  and  hone  labour,  during  the  time  that  each  is  actually  in  ope* 
ration;  but  the  real  dilTerenoe  between  the  perfoxmance  of  a  steam  engine  ami 
that  of  a  set  of  horses  vnW  be  found  to  be  very  great,  when  it  is  oonaideredt  thet, 
by  having  one  spsre  steam  coach  for  every  two  or  three  whieh  are  on  the  road, 
those  coaches  can  travel  continually  all  thte  year  round,  durini^  feorteeu  or  fi^ 
teen  hours  in  every  twenty-four  hours,  without  any  IntenmsMm,  eaeept  stop- 
ping for  one  or  two  minutes  to  takd  in  water  at  every  stage  of  about  aeven  or 
eight  miles;  and  thus  each  steam  coach  can  travel  140  or  150  miles  a  day,  where- 
aa  a  set  of  four  stage  coach  horsea  can  only  work  during  seven  hours  ttd  a  half 
out  of  every  twenty-four  hours,  or  each  horse  can  run  fifteen  imlea  a  day,  and 
that  exertion  wears  them  out  very  soon.    A  cart  horse,  traveling  ait  the  rate  of 
two  mUea  and  a  half  an  hour,  can  work  during  eight  hours  out  of  every  twraly- 
four  hours,  or  be  can  travel  twenty  milea  in  a  day.    Suppose  that  in  both  oBes, 
of  hones  going  ten  miles  an  hour,  or  only  two  miles  and  a  haV  aa  hour,  the 
force  of  traction  was  the  same  during  the  time  that  they  were  ndttdly  dnemg; 
even  on  that  supposition,  there  would  be  the  difference  between  twenty  nSles 
a  day  and  fifteen  miles  a  day  in  favour  of  slow  tr&velKng;  but  in  eonsdeiingtfte 
work  performed,  the  great  loss  in  the  force  of  draught  by  quick  traveffii^mast 
be  taken  into  account;  and  it  will  be  found  that  a  cart  horse  walking  at  two 
miles  and  a  half  an  hour^  could  draw  with  a  force  of  tractit>n  100  lbs.  on  an  we- 
rage,  but  that  a  stage  coach  hone^  running  at  ten  miles  an  hour,  cannot  exert 
more  than  28  lbs.  force  of  traction  at  an  average.    The  above  proportion  of 
distance  travelled,  and  force  of  traction  exerted  in  each  case  hetnf^  eomhiaed 
into  one  product,  the  portion  will  stand  thus:  20  mtles  a  day  x  100  lbs.  drangfat 
«  20^000,  to  represept  the  work  done  by  a  horse  travelling  at  the  rate  of  two 
miles  and  a  half  an  hou^and  fifteen  miles  a  day  x  26  lbs.  dtuught  Ka  490  to  re- 
present the  work  done  by  a  horse  travelling  at  the  rate  of  ten  miles  an  boor, 
which  is  four  and  three-folirths  to  one  in  favour  of  a  slow  speed;  when  with 
steam  power  there  lumld  be  only  a  very  slight  difference  of  perfixinaBce  at  the 
quick  or  the  slow  speed." 

«« Respeot&ng  the  injury  done  to  the  roads  by  heavy  carriages^  whether  tbev 
ate  drawn  by  hones  or  impelled  by  steam  powen  you  consider  that  weight  for 
weight  (includiiig  horses  and  engmes  as  part  of  the  wcsght)  tiie  one  will  oot 
do  more  injury  to  the  road  than  the  other?  la  my  opinion,  the  steam  carriages 
wiU  do  the  least  injury  of  the  two.  The  horses,  by  treading  with  their  feet; 
esttsvate  and  scrape  out  depressions  in  the  eoHhce  of  the  roadi  that  is  paitiea- 
laHy  the  case  before  the  road  materials  are  consoydated  into  a  solid  mas;  and 
the  evil  of  depressions  or  holes  in  the  road  is  not  the  mere  injury  done  by  the 
foet  of  the  hdrses  to  those  pariieuhHr  parts  of  the  road  in  which  thedepresaons 
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itrt  iMdob  ^t  ^8  vbeeUi  of  other  carriages  which  pass  over  wch  d«{iMnoiis» 
drop  heavily  with  force  into  them,  so  as  to  make  the  depressions  continually 
deeper  and  larger,  and  to  loosen  ^e  surrounding  stones.  In  this  manner  the 
horses,  after  injuring  the  road  themselves,  prepare  the  way  for  further  injury 
to  the  road  by  the  wheels  of  carriages.  To  have  the  full  benefit  of  ^e  roll- 
ing action  of  the  wheels  in  consolidating  the  road  material,  tlie  latter  must  be 
laid  smooth  and  level  before  the  wheels  come  upon  them;  but  if  the  materials 
are  previously  thrown  up  into  little  hills  and  botes^  the  wheels  wiU  do  mischief 
itsteadpf  good." 

"  Suppose  the  engine  and  machinery  in  a  steam  carriage  to  weigh  two  tons, 
and  to  be  able  to  advance  an  additional  load,  equal  to  their  own  weight,  along 
a  good  road,  at  an  average  speed  of  ten  miles  an  hour,  do  you  think  that  any 
additional  toU  should  be  imposed  upon  steam  carriages  beyond  tliat  paid  by  four 
horse  atage  coaches,  or  vans;  assuming  the  four  horses  to  weigh  two  tons,  and 
to  draw  a  load  of  two  tons,  at  the  rate  often  miles  an  hour?  In  such  a  case,  I 
can  see  no  reason  whatever  for  any  increase  of  toll;  but  the  diminished  wear 
of  the  roads,  which  I  anticipate  from  the  use  of  steam  in  lieu  of  horses,  will 
be  a  reason  fbr  a  reduction  of  tolls  whenever  such  «  diminution  of  wear  li 
realized." 

**  Would  horses. drawing. eighty  cwt.  upon  a  road,  with  »  slow  walking  pace, 
in  your  opinion,  do  more  injury  to  the  road  than  an  engine  doing  the  same 
work?  I  have  had  no  experience  of  drawing  heavy  weights  by  steam  to  enable 
me  to  form  an  opinion  respecting  the  effect  that  Uie  broad  wheels,  which  must 
then  be  used,  would  have  on  the  road,  and  what  advancing  power  thev  would 
have  before  they  b^gan  to  slip  on  the  road,  without  advancing  the  carnage  for- 
wtfds)  nor  what  wowd  be  the  weight  of  engines  which  could  advance  eighty 
owt«  at  a  al»w  speiri^  I  feel  some  doubt  of  the  practicability  of  makiog  ateam 
eapaea  advance  so  many  times  then?  own  weight,  as  I  expect  this  would  be,  with 
effect,  and  1  feel  confident  that,  in  the  present  state  of  the  art,  there  would  be 
no  profit  in  doing  \ii  but  if  it  were  accomplished,  I  believe  that  the  broad  wheela 
of  the  steam  wag^n  would  do  no  injury  to  the  road,  whereas,  in  heavy  wagons, 
dmwn  slowly  by  horses,  ^e  horses  do  much  more  injuty  by  digging  and  scraping 
with  their  feet  than  is  done  b^  the  horse  in  coaches  and  vans  travelling  quickly; 
beeause  the  wagon  horses  having  a  heavy  pull  to  make  must  choose  places  in  the 
i^oad  where  they  can  place  their  feet  in  depressions,  in  order  to  get  hold;  heQce» 
on  a  good  smooth  road  they  slip  and  scrape  up  the  surface." 
[to  db  covtixubd.] 


TVaeton  Comets^  and  particularly  on  the  Comet  that  is  to  intersect  the 
earth's  path  in  October^  1832.  Sy  M.Jtrago.  Translated  from  the 
Frenchj  by  John  Farrar^  Boston^  1 832. 

Wc  avail  ourselves  of  the  privilege  afforded  by  our  title  page,  in 
which  omr  devdtion  to  general  science  is  expressed,  to  give  a  notice 
with  extracts  from  an  essay  on  comets  lately  set  forth  by  the  French 
philosopher  Arago.  This  tract  comes  to  us  in  an  English  dress 
through  the  translation  of  Professor  Farrar,  of  Cambridge,  Massa- 
chusetts: it  was,  in  the  original,  an  essay  in  the  almanack  for  1832^ 
published  by  the  French  Board  of  Longitude.^  It  would  be  thankless 
m  us,  after  having  the  labour  of  translation  done  for  u&,  to  find  fault 
with  the  manner  of  its  execution;  besides^  we  know  experimentally 

*  Memorial  du  Bureau  des  Longitudes,  1832. 
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tht  difllcultj  oF  ftToiding  gatltcisms  in  a  transUtion  from  the  French; 
we  may,  notwithstanding,  ventare  the  remark  that  the  French  astro- 
nomer would  hare  appeared  better,  before  the  American  public,  if  a 
few  of  his  national  peculiarities  ha4  been  softened  down  to  sait  the 
nore  frigid  temperament  of  his  new  readers. 

The  comet  which  was  the  ••exciting  cause''  of  this  essay  by  M. 
Arago,  is  one  which  unassisted  eyes  arc  promised  a  si^t  of  in  the 
months  of  October  and  November  of  this  yearj  not,  as  a  widely  spread 
two-penny  tract  would  have  us  believe,  growing  in  size  until  it  ri- 
vals the  full  moon  in  shining,  and  with  a  tail  overspreading  half 
the  heavens,  but  with  even  more  modest  pretensions  to  notice  than 
when  it  last  visited  u«  in  18S6.  The  humble  little  publioation  to  which 
I  have  just  referred,  after  exciting  our  consternation  by  the  descrip- 
tion of  a  mighty  monster,  gravely  tells  that  it  cannot  hurt,  and  that 
as  harmless  as  the  bright  moon  itself  it  will  decrease  as  it  had  in- 
creased, and  disappear  from  our  astonished  sight 
.  The  veritable  account  which  M.  Arago  gives  oC  thin  eonet  is  u 
fbllows. 

Vomet  of  Six  Tear 9  and  Three  Quarttrs. 

«•  We  have  now  come  in  our  account  of  comets  to  another  periodi- 
cal one,  which  is  to  reappear,  like  that  just  described,  in  1832,  and 
whose  near  approach,  we  are  told,  will  be  attended  with  fatal  conse- 
quences to  the  earth  and  its  inhabitants. 

^•This  comet  was  discovered  at  Johanmsburg  on  the  2Tih  of  Fe- 
bruary, 1826,  by  M.  Biela,  and  ten  days  afterwarda  at  Marseilles, 
by  M.  Gambart  The  latter  calculated  the  parabolic  elements  with- 
o«t  delay,  by  means  of  his  own  observations,  and  immedyitely  per- 
ceived, on  consulting  the  table  of  the  elements  of  comets,  that  this 
was  not  its  first  appearance,  but  that  it  had  been  already  obeerred 
in  1805  and  in  1772. 

••  The  comet  of  1826  is  therefore  periodical. 

••It  was  accordingly  necessary  to  change  the  parabolic  elements 
into  elliptical  elements,  in  order  to  discover  the  length  of  the  comet's 
Qrbit  left  undetermined  by  the  former,  Messrs.  Clausen  and  Gam- 
bart undertook  this  calculation,  and  each  found,  at  nearly  the  same 
time,  that  the  new  comet  made  a  revolution  round  the  sun  in  about 
seven  years. 

••This  curious  result  was  adopted  without  dispute;  for,  in  1826, 
astronomers  were  cured  of  their  old  notion  that  the  revolution  of  a 
comet  must  necessarily  be  very  long;  while,  from  the  example  of  the 
comet  of  1770,  it  was  deemed  imprudent  to  venture  to  detennine 
the  time  of  the  future  reappearance  of  a  new  comet,  before  all  the 
derangements  and  perturbations  to  which  it  was  liable  in  its  whole 
course,  had  been  thoroughly  studied.  My  colleague,  M.  Damoiaean, 
undertook  this  long  and  minute  calculation,  the  result  of  which  istf 
follows. 

*•  The  comet  of  six  years  and  three  quarters  will  cross  the  plane 
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oF  the  ecliptic,  that  is,  the  plane  in  which  the  earth  mored  on  the 
29th  of  October,  18S2,  before  midnight.  - 

<^The  earth,  during  its  annual  bourse  round  the  inn,  never  leaves 
the  plane  of  the  ecliptic ;  therefore  it  is  only  somewhere  in  this  plane 
that  a  comet  could  strike  it ;  of  course,  if  we  had  any  thing  to  fear 
from  the  comet  of  1832,  the  danger  would  be  on  the'  29th  of  Octo- 
ber, before  midnight  ^ 

^^Now  let  us  inquire  whether  the  point,  at  which  the  comet  will 
cross  the  plane  of  the  ecliptic,  is  near  the  path  that  the  earth  de- 
scribesj  for,  in  order  that  there  ma^  be  a  meeting  between  the  two 
bodies,  this  is  as  necessary  a  condition  as  the  other. 

*«  Upon  this  point  it  is  proved,  by  calculation,  that  the  passage  of 
the  comet  through  the  plane  of  the  ecliptic  toill  be  a  Utile  within  our 
^rbitf  and  at  a  distance  from  it  equal  to  two  and  a  third  of  the  earth's 
diameterSf  or  18,500  miles.  It  is  possible  that  this  distance,  already 
so  small,  mav  disappear  entirely,  if  we  suppose  certain  small  varia- 
tions in  the  elements,  given  by  Damoiseau,  which  it  is  difficult  to  an- 
swer for. 

«•  Let  us,  however,  take  two  diameters  and  a  third,  as  the  real  dis- 
tance; we  must  remember  that  this  has  reference  to'the  centre  of  the 
eomet,  and  we  must  ascertain  whether  its  size  is  large  enough  for 
any  part  of  it  to  extend  to  the  eaCt-th's  orbit. 

<*  When  this  body  appeared  in  1805,  the  observations  made  by  the 
celebrated  M.  Olbers,  of  Bremen,  gave  for  the  semidiameter  of  the 
comet  two  diameters  and  two  thirds  of  the  earth..  From  this  num- 
ber, compared  with  the  preceding,  it  plainly  results,  that  on  the  99th 
of  next  October^  a  portion  of  the  earth^s  orbit  will  be  comprehended 
within  the  nebulous  atmosphere  of  the  comet, 

<*  There  remains  now  but  one  more  question  to  answer,  it  is  this: 
At  the  time  when  the  comet  will  be  so  very  near  our  orbit  that  the 
sebulous  or  hairy  atmosphere  will  cover  some  part  of  It,  whert  ufHI 
theearthitseVbe? 

<<  I  have  already  said  that  the  passage  of  the  comet  very  near  to  a 
certain  part  of  the  earth's  orbit,  will  take  place  on  the  29tK  of  Octo- 
ber, before  midnight;  well,  the  earth  will  not  arrive  at  that  same 
pointy  until  the  30th  of  November  in  the  morning,  that  is,  more  than 
a  month  afterwardsl  Now  we  have  only  to  call  to  mind  that  the 
average  rate  at  which  the  earth  moves  in  its  orbit  is  1620 'thousand 
miles  per  day,  and  a  very  simple  calculation  will  show,  that 

"  The  comet  of  six  years  and  three  quarters  will,  during  its  appear- 
once  in  1832,  be  always  more  than  forty-eight  millions  of  miles  from 
the  earth. 

<^  In  order  to  ascertain  the  least  distance  of  the  comet  from  the 
earth  in  its  future  returns,  the  same  calculations  must  be  made.  If 
in  this  year,  1832,  instead  of  passing  the  plane  of  the  ecliptic  on  the 
night  of  the  29th  of  October,  it  reached  that  point  on  the  morning  of 
the  30th  of  November,  it  would  certainly  mingle  its  atmosphere  with 
oars,  and  perhaps  it  would  strike  us.  But  I  hasten  to  assure  the  pub- 
lic that  a  mistake  of  a  month,  in  determining  the  time  when  a  comet 
reaches  its  node,  is  impossible.    I  have  confined  myself  in  this  ac- 
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€«iint  to  whit  rci^tf  8  to  tke  body  of  the  comet,  heeume  bo  trMO  nT 
any  tail  has  erer  been  seen  to  accompaQj  it  in  its  Jbrner  ▼isits* 

«« The  reader^  now  in  possession  of  all  that  can  interest  him  with 
respect  to  the  course  of  the  comet  of  October)  183^  The  forgoing 
facts  do  not  differ  from  those  which  M.  Olbers  pablished  in  a  Dote, 
the  meaning  of  which  has  been  so  strangely  mistaken  by  the  public 
and  by  several  journalists.  Shall  I  be  more  successful  in  my  endeav- 
oqrs  to  explain  myself?  I  hope  so ;  but  I  cannot  be  very  confident  so 
long  as  there  are  persons  who,  believing  that  the  earth  will  not  come 
in  contact  with  the  comet  or  receive  any  direct  injury  from  it,  jtt 
think  that  the  comet  cannot  cross  the  earth's  orbit  without  altering  iu 
form,  as  if  this  orbit  were  a  material  substance;  as  if  the  paraMic 
lipe  described  by  a  bomb  through  the  air,  when  dischaifed  from  a 
mortar,  coi^ld  be  affected  in  its  course  by  other  bombs  hav'mg  for- 
merly been  projected  through  the  same  space*'' 

We  find  then  that  this  comet  will  never  be  nearer  to  as  than  forty- 
eight  millions  of  miles;  within  only  twice  this  distance  we  perform 
our  round  nnbarfoed  about  the  great  central  fire,  in  obedience  to  the 
attraction  of  which  the  comet,  as  well  ss  ourselves,  moves. 

As  the  calculation  of  our  security  from  ill  effects  by  collision  with 
the  comet  rests  upon  the  time  at  which  it  will  intersect  the  earth's 
orbit,  M.  Aragp  proceeds,  bv  way  of  rendering  assuranee  doubly 
sure,  to  examine  the  causes  which  miftht  be  said  to  cast  a  doubt  upoa 
the  conclusions  which  he  ba^  statea.  The  first  of  these  allied 
sources  of  error  is'  the  effect  of  a  resisting;  medium  in  the  plaaetary 
spaces,  which,  by  retarding  the  comet  in  its  course  might  be  flqppos- 
ed  to  bring  it  later  to  the  earth's  orbit  than  the  time  calculated.  As 
we  see  the  velocities  of  bodies  diminished  by  resistance,  thia  idea 
seems  at  first  plausible,  and  we  abandon  it  only  after  finding  the  im- 
perfect  nature  of  the  reasoning  by  which  we  drew  our  conclumions. 
The  effect  of  a  resisting  medium  would  be  to  decrease  the  force  by 
which  the  comet  tendM  from  the  sun;  it  would  therefore  be  drawn 
nearer  the  sun,  and,  hence,  be  made  to  describe  a  smaller  orlHt,  and 
with  an.  increased  velocity.  The  effect  then  of  such  a  reaiatance 
would  be  to  cause  the  comet  to  arrive  sooner,  instead  of  later,  at  tiM 
earth's  ofbit,  and  in  this  case  to  increase  the  distance  betwees  it 
and  the  ^earth.  Comets  become  interesting  iq  a  acientific  point  of 
view  as  enabling  us  to  detect  the  existence  of  this  yery  attenaated 
medium  which  fills  space,  and  the  experiments  of  modern  astronomy 
are  emplojred  in  studying  the  question.  Already  Encke'a  conaet  hu 
shown  in  its  frequent  returns  (every  three  and  one-tenth  years)  a 
small  acceleration  of  about  two  days,  which  Encke  considers  attri- 
butable to  this  cause. 

It  is  not  our  purpose  to  follow  M.  Arago  in  the  various  qneation 
which  he  examines;  our  readers  who  feel  disposed  to  look  over  them 
will  find  wherewith  to  amuse  and  to  interest,  plainly  set  down;  thej 
will  see  that  astronomers  as  well  as  poets  give  the  rein  to  imagiBation, 
and  will  find,  with  them,  bow  limited  a  view  oar  iateUect  caa  take  of 
the  vast  phenomena  of  nature. 
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It  may  tiot  bts  amiss  to  state  that  M.  Arago  examines  the  following 
among  other  questions,  and  prores  clearly  by  facts  that  a  negative 
answer  mast  be  returned  to  each  and  every  one. 

Do  comets  affect  the  seasons  ?  Was  the  fog  of  1851  produeed  by 
the  influence  of  a  comet?  Has  Siberia  changed  its  climate  from  a 
rimilar  influence?  Is  it  necessary  to  resort  to  the  inflttence  of  a 
comet  to  explain  the  severe  climate  of  North  America? 

VTe  will  not  quit  the  subject  without  a  word  upon  the  (so  called) 
lost  comet  of  1770.  It  affords  a  fine  instance  of  the  grasp  of  human 
intellect,  and  is  well  calculated  to  inspire  us  with  confidence  in  the 
results  of  the  calculations  of  astronomers*  It  shows  us,  also,  how 
inconsiderable  must  be  the  masses  of  these  bodies  which  once  inspiN 
ed  such  terror  in  our  race. 

Between  the  months  of  June  and  October,  1770,  a  comet  was  visi- 
ble, the  orbit  of  which  was  found,  by  calculation,  to  be  au  ellipse,  in 
which  the  comet  made  an  entire  revolution  in  five  and  a  half  years. 
The  facts  that  this  comet,  though  of  so  short  a  period,  had  not  been 
recorded  as  visible  previous  to  this  time,  and  that  it  was  not  visible 
in  1776  (five  and  a  half  years  after  its  first  appearance,)  threw  a 
doubt  upon  the  calculations  of  Lexell,  and  induced  the  Institute  of 
France  to  propose  a  prize  for  a  complete  investigation  of  its  ^rbit,  to 
include  the  perturbations  to  which  it  might  have  been  liaUe.  Burck- 
hardt,  by  the  aid  of  certain  analytical  formulas  of  La  Place,  was  ena- 
bled to  solve  the  mystery  which  hi^ng  about  this  comet.  The  orbit 
found  by  Lexell  was  confirmed  as  the  true  one,  and  in  tracing  ba^k 
the  course  of  the  comet  in  this  orbit,  prior  to  its  appearance  in  1770, 
Burckhardt  ascertained  that  in  1767  it  had  been  within  the  sphere  of 
attraction  of  the  planet  Jupiter,  the  attraction  of  which  planet,  at  the 
nearest  approach  of  the  comet  to  it  had  been  three  times  that  of  the  sun* 
By  means  of  the  analytical  processes  to  which  we  have  before  allud- 
ed, Burckhardt  was  enabled  to  determine  that  bad  the  comet  beeo» 
Erior  to  1767,  moving  in  a  large  orbit,  of  which  t|^  least  distance 
om  the  sun  was  greater  than  that  of  Jupiter  from  the  same  body, 
and  in  which  its  period  was  fifty  jears,  the  attractive  force  of  the 
planet  would  have  been  ^sufficient  to  draw  it  into  its  new  orbiti 
the  least  distance  of  which  from  the  sun  was  less  than  the  raditts 
•f  the  earth's  orbit»  The  comet  was  net  seen  prior  to  1770  on  ac- 
count of  its  great  distance  from  the  earth,  which  distance,  when 
at  the  smallest,  exceeded  that  of  the  planet  Jupiter.  Next  by  fol- 
lowins  the  comet  in  its  orbit,  in  1776,  when  it  should  have  reap- 
peared, Burckhardt  found  that  the  sun  was  interposed  between  tne 
efarth  and  the  comet,  so  as  to  render  the  latter  invisible.  The  non- 
appearance in  T776  was  thus  accounted  for.  But  why  has  the  retuhi 
of  this  eomet  not  been  noticed  ?  An  answer  was  also  given  to  this  ques- 
tion. The  time  of  revolution  of  the  planet  Jupiter  in  its  orbit  is  about 
twelve  years)  hence  in  1779  the  comet  came  a  second  time  within 
the  influence  of  the  attraction  of  the  planet,  but  in  different  rektive 
Mtoations  from  those  which  had  occurred  twelve  years  before;  ihk 
attraction  of  the  planet  was  exerted  sensibly  fbr  nearhr  five  months, 
and  the  orbit  was  again  changed.  The  least  distance  or  this  new  orbit 
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from  the  sun  is  not  nearer  than  the  planet  Ceres,  and  thetiaie  of  re- 
▼olution  about  twenty  years.  Unless  this  comet  should  af;ain  be  sib- 
jected  to  perturbations  bringing  it  nearer  to  our  part  of  the  planetary 
syatem,  it  cannot  again  be  visible  from  the  earth. 

The  inconsiderable  mass  of  the  body  just  spoken  of,  is  proved  by 
the  fact  that  while  the  attraction  of  the  planet  Jupiter  causeo  such  en- 
tire changes  in  the  orbit  of  the  comet,  the  latter  did  not  perceptibiy 
affect  the  motions  of  the  planet,  and  not  e?en  those  of  its  sateilite8« 
We  are  prepared  from  these  observations  to  expect  the  result  which 
the  calculations  of  La  Place  gave,  in  relation  to  the  effect  of  this 
comet  on  the  earth's  motion,  namely,  that  passing  as  near  to  the  earth 
AS  fifteen  hundredths  of  the  earth's  distance  from  the  sun,  and  hav- 
ing its  own  period  of  revolution  affected  two  days  by  the  earth's  at- 
tractiooi  the  reciprocal  effect  upon  the  earth's  motion  was  insensible. 

B, 


AMERICAN  PATENTS. 


UST  or  AMERICAN  PATENTS  WHICH  ISSUED  IN  MAT,  18S£. 

With  Femarh  and  ExempliJicaiioM^  by  the  Editor. 

1.  For  Ei  Mill  for  Chinding  Gfrain^  Paints^  &c;  William 
6.  Johnson,  city  of  Philadelphia,  May  3. 

This  mill  is  to  be  constructed  in  the  usual  manner,  excepting  the 
apparatus  for  pressing  the  stones  together,  which  apparatus,  we  are 
informed  by  the  patentee,  consists  of  a  horizontal  lever,  a  regalating 
screw,  compound  levers  and  weights,  and  a  moveable  and  fixed  collar. 

In  form  and  action  this  apparatus  bears  a  near  resemblance  to  the 
governor  of  a  wind  mill,  or  steam  eneine,bnt  it  is  not  made  to  revolve, 
being  acted  upon;in  another  way.  When  the  stone  is  raised,  it  presses 
against  a  lever,  connected  with  the  governor,  and  this  throws  out  the 
two  balls,  or  weights,  causing  them  to  act  with  greater  force,  upon  the 
stone,  and  thus  prevent  its  further  rise.  The  effective  pressure  upon 
the  stone  is  in  this  way  increased,  or  diminished,  as  it  rises  from,  or 
ap()roaches  towards,  the  bed  stone.  It  is  this  particular  arrangement 
which  forms  the  subject  of  the  claim. 


2.  For  Applying  Wind  to  the  Propelling  ofBoats^  Vesseh^ 
or  Land  Vehicles^  Mills^  Lathes^  and  other  Machinery;  Ben- 
jamin Dugdale,  city  of  Trenton,  New  Jersey,  May  3. 

The  specification  of  the  machinery  employed  does  not  make  its 
structure  clear,  says  nothing  of  its  mode  of  operation,  and  lays  no 
claim  to  any  part  of  the  apparatus.  The  drawing,  in  otir  judenkent, 
throws  but  little  light  upon  the  subject,  as  it  has  not  enabled  us  to 
perceive  how  the  patentee  intends  that  his  machinery  shall  operate  in 
propelling.  Its  general  appearance  is  that  of  the  horizontal  wind 
mill,  but  we  see  no  contrivance  for  feathering  the  sails.    There  ia  a 
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vertical  shaft,  from  the  upper  end  of  which  project  ten,  or  more,  ho- 
rizontal arms,  and  a  correspondiog  number  at  a  proper  distance^ be- n 
low.  Iron  rods  extend  from  the  extremities  of  the  lower  to  the  ex- 
tremities of  the  upper  arms^  thus  forming  the  skeleton  oC  a  lantern. 
Sails  which  may  be  towered  or  raised  bj  means  of  pullejs,  and  which 
have  rings  on  their  edges  that  slide  on  the  iron  rod,  form,  when  raised, 
pannelsall  around  the  lantern,  and  present  to  us  a  regular^  polygon. 
\Vp  leave  to  others  to  divine  how  boats,  Yessels,  land  vehicles,  mills, 
lathes,  and  other  machinery,  are  to  be  propelled  by  this  contrivance. 
Could  we  discover  in  what  way  the  wind  is  to  operate  upon  thesails^ 
we  could  tell  how  to  apply  their,  revolution  so  as  to  effect  some  of  the 
ends  proposed;  even. then,  however,  we  should  be  obliged  to  leave  the 
boats  and  vessels  out  of  the  question,  unless  we  were  pi^m.ttted  to 
locate  our  wind  milfon  the  shore,  and  to  extend  a  tow  line  from  it  to 
the  vessels  on^  the  water^ 


3.  For  an  improvement  in  Saddles^  George  Pritcbard,  Claries- 
bury,  Harrison  county,  Virginia,  May  3. 

Steel  springs  are  to  be  formed  by  vrinding  pieces  of  wire,. of  one- 
eighth  of  an  inch  in  diameter  and  nve  feet  long,  rotind  quadrangular 
bars  of  iron,  five-eighths  o&  an  inch  wide  and  three-eighths  thick. . 
Two  of  these  springs  are  to  be  used  with  each  saddle.  They  are  to 
be  fastened  by  one  end  under  the  cap  plate,  and  on  the  head  ofthe 
tree,  and  by  the  other  to  webbing  attached  to  the'carttler  in  the  usual 
manner,  thus  giving  a  high,  degree' of  elasticity  toth^seat,  which  can- 
Bot  exist  when  the  wetibing  extends  to  the  head  of  the  tree. 

The  patentee  alludes  to  other  modes,  previously  patented,  of  fixing 
elastic  springs  to  saddles,  but  considers  that  just  described  as  more 
darable,  and  as  preferable  on  several  accounts.  ^ 


4.  For  Machinery  for  Liming  and  Handling  Skins  in 
Tanning;  Caleb  Hank,  Monroe  county,  Virginia^  May  t. 

Th^  machine  fur  liming  consists,  in  part,  of  a  frame  made  in  the 
manner  of  a  bedstead,  having  cords  stretched  across  as  in  the  corded 
kind»  Upon  this' net  work  the  skins  in  the  liming  vat  lie,  and  when 
they  are  to  be  aired  they  are  raised  bj  means  of  a  windlass  and  pul- 
ley attached  to  a, framing  oyer  the  vat.  Hopes  ilescend  and  are  hook- 
ed to  staples  in  each  corner  ofthe  liming  frame  for  this  purpose. 

The  handling  apparatus' is  also  supported  on  a  frame  over  the  vat 
The  skins  are  all  attached  to  each,  other,  by  ropes,  at,  their  ends,  and 
a  part  of  the  handling  ..apparatus  consists  of  a  roller,  turned  by  a 
crank,  lA^bich  roller  extends  across  the  vat,,  and  is  of  sufficient  length 
to  receive  the  skins%  Ropes  from  the  upper  skin  are  attached  to  the 
roller,  and  on  torniog  this  the  continued  sheet  of  skins  is  rolled  upon 
it,,  the  ooze  falling-back  into  the  vat.  There  are  some  contrivances 
about  this  apparatua  which  we  have  not  ootiped,  b^ut  wl^t  we  havt 
aaid  exhibits  its  principal  features. 
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5.  For  a  Self-regulating  Horizontal  Wind  Mill;  Jeremiah 
Colemani  VincenDe^,  Knox  county,  Indiana,  May  4.     . 

We  just  nuw  dismissed  one  horizontal  wind  mill  because  its  phyn- 
ognoiny  was  not  sufficiently  expressive,  or  we  were  not  sufficiently 
skilled  in  tlie  science  to  enable  us  to  judge  of  its  disposition;  and  we 
are  again  called  to  encounter  a  wind  mill  which  will  also  prove  too 
much  for  us,  or  too  little  for  the  patentee.  We,  however,  can  give  a 
pretty  clear  idea  of  its  construction,  and  know  tfiat  we  have  readers 
who  will  be  thereby  enabled  to  trace  its  operation,  whatever  it  may 
be.  . 

There  is  the  psiial  vertical  shaft  of  the  horixontal  wind  mill,  from 
the  upper  end  YJ^f  which  four  arms  project  in  order  to  support  the  up- 
per ends  of  the  sails,  or  wings,  and  below  them  four  others  to  sustaia 
their  k>wer  ends.  The  sails,  or  wings,  are  made  like  doors^  and,  like 
them,  turn,  or  are  hinged  upon  one  edge.  A  pivot  passes  from  each 
of  these  wings  into  one  of  the  upper,  and  another  into  one  of  the  lower 
arms,  and  upon4hese  they  swing  freely  without  any  check  or  stop. 
The  upper  arms,  however,  are  made  several  inches  longer  than  the 
lower  ones,  so  that  the  wings  are  not  hung  vertically,  but  droop,  or 
awag,  and  there  is  a  contrivance  for  increasing  this  drooping  when  de- 
sired^ the  lower  end  of  the  wing  being  hung  on  a  sliding  piece.  This 
part  of  the  contrivance  the  inventor  calls  **  gravity  vpoir  wind."  . 

The  running  gear  is  to  be  the  same  as  in  any  other  horizootal  wind 
roUL 

The  patentee  says  that  <Uhe  above  described  mill  is  safe  with  al- 
most any  sized  wings,  as  eafh  wing,  during  a  storm,  stands  with  its 
thin  edge  to  the  wind." 

The  foregoing  are  all  the  data,  and  now  let  the  machinists  solve  the 
problem  of  the  action  of  this  machine,  and  ascertain  its  comparative 
valued 


6.  For  an  improvement  in  the  Orist  Mill;  Oliver  N.  May, 
Hancock,  Delaware  county,  New  Vork,  May  6.* 

This  is  another  portable  grist  mill,  differing  from  thos)e  which  have 
preceded  it  in  some  points  of  arrangement  which  are  claimed  as  new. 
The  spindle  is  kept  from  rising  in  a  manner  like  that  of  some  which 
we  have  described  as  having  on  the  lower  end  a  projecting  button  or 
fillet  with  a  collar  or  strap  above  it;  the  bne  now.  before  u'ais  more 
complex  than  those  alluded  to,  but  the  end  is  attained  in  a  similar 
way.  Instead  of  weighting  the  runner  directly,  we  are  told  that 
weight  may  be  added  to  it  by  .^casting  the  spindle  large,"  atid  the 
doin^  this  forms  one  of  the  claims.  The  principal  novelty  in  this  milt 
consists  in  what  is  called^  avibrating  bolt."  This  is  a  frame  which 
may^be  eighteen  inches  wide,  five  high,  and  of  any  convenient  length ; 
the  bottom  and  sides  of  it  are  to  be  covered  with  bolting  cloth,  and 
the  top  with  any  kind  of  light  cloth.  This  bolter  receives  the  floor 
from  the  spout,  is  placed  in  an  inclined  position,  and  has  a  vibratory 
motion  given  to  it  irom  the  action  of  the  driving  machinery  of  the 
mill. 
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7,  For  ap  Artificial  Sedlitz,  or  Rochelle  Water;  Joseph  Bos- 
ton, city  of  New  York,  May  5. 

This  improved  mineral  water,  or  oera^^^f  «a/tne  flperien/y  the  paten- 
tee catU  *^  imitation  Sed  11  tz  or  Rochelle  water."  To  prepare  it,  twen- 
ty pounds  of  carbonate  of  soda  are  dissolved  in  twenty  gallons  of 
boiling  water,  and  to  this  solution  is  added,  in  small  repeated  doses, 
to  avoid  too  powerful  an  effervescence,  an  equal  weight  of  bi tartrate 
of  potass  (cream  of  tartar.)  After  this  liquor  has  cooled  it  is  to  be  put 
into  a  soda  water  fountain,  aild  impregnated  with  carbonic  acid..  This, 
when  taken. with  any  of  the  usual  sirops,  becomes  an  agreeable  and 
active  aperient. 

.  Seventeen  pounds  of  common  Rochelle  salts,  and  three  of  the  soda 
dissolved  inten  gallons  of  water,  will,  it  is  observed,  produce  a  liquitl 
essentially  similar;  but  when  thus  mad^  it  is  more  expensive  than  the 
first  process. 

,  The  claim  is  to  the  discovery  that  the  foregoing  mixtures  impreg- 
nated with  carbonic  acid,  form  a  grateful  and  useful  aperients 

To  discover,  lias  been  defined  to  be  tbe  finding  of  that  which  was 
before  unknown;  thus  viewed^  the  foregoing  fact  could  not  have  been 
discovered  by  the  'patentee,  as  it  was  before  well  known.  The  only 
thing  which  could  be  Jegitimately  claimed  in  the  foregoing  process, 
would  be  the  impregnating  of  the  aperient  solution  with  carbonic 
a;Cid  by  the  same  means  which  are  employed  for  impregnating  the  so 
called  soda  water.  The  sedlitz  powders  may  be  made  by  mixing  to- 
gether one  drachm  of  Hochelle  salt,' and  fifteen  grains 'of  carbonate 
of  soda,  l>oth  in  powder;  and  having  in  another  paper  twenty  grains 
of  tartaric  acid.  *  When  these  are  dissolved  in  water  contained  in  se- 
parate tumblers,  you  obtiiin  something  very  much  like  the  foregoing 
mixture  impregnated  with  carbonic  acid,  and  thousands  of  persons 
have  discovered  that  it  is  a  grateful  and  useful  aperient 

Would  not  the  economy  of  the  process  prescribed  bjr  the  patentee 
be  promoted  by  collecting  the  carbonic  acid  disengaged  in  muking  the 
mixture,  and  afterwards  impregnating  the  fluid  with  it.  This  could 
certainly  be  effected  by  an  addition,  to  tbe  appiiratos,  which  might  be 
made  at  a  very  small  expense. 


8.  For  an  improvement  in  musical  instrunrients,  denominated 
the  Seraphincy  or  Harmonicon  Organ;  Lewis  Zwahleo,  city  of 
New  York,  Majr  6. 

This  patent  is  taken  for  adding  tp  organ  pipes  the  vibrating  springs 
from  which  the  tones  in  the  common  seraphine  are  derived.  A  plate 
of  brass,  or  other  metal,  is  to  be  attached  laterally  to  one  extremity  of 
the  pipe,  which  is  then  to  be  fixed  in  the  wind  chest  in  the  ordinary 
way.  More  than  the  usual  degree  of  conipass,  volume,  and  softness^, 
we  are  informed,  can  be  thus  attained.'  The  patentee  observes  that  the 
principle  resembles  that  of  the  reed  in  the  clarionet.  Afthougb  we 
have  seen  this  vibrating  spring  applied  in  wind  instruments,  played 
upon  by  means  of  keys,  we  are  not  aware  that  it  has  been  used  on 
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organ  pipes,  and  cannot  doubt  th&t  it  maj  add  to  the  instrument  n 
Terjr  good  and  pleasing  stop, 

9/  For  ti  Plough;  Joseph  Dudley,  Fleming  county,  Kentucky,  i 

Maya,  .  1 

Ihe  share  and  mould  board  of  this  plough  are  in  one  piece;  the  I 

instrument  is  to  be  made  of  wrought  iron,  and  put  together  with  nuts, 
screws,  &c.  as  directed,  and  when  this^is  done  it  is  then  a  patent 
plough.    ' 

10.  For  a  Cooking  Stove  and  Fire-Place.;  Edward  Potter, 
Providence,  Rhode  Island,  May  8. 

A  cooking  stove,  having  a  grate  for  burning  coal,  a  blower,  a  hole 
in  the  plate  above  the  fire,  and  some  of  the  other  ordinary  appen- 
dages of  such  affairs,  is  described,  and  the  patentee  then  says  that  *^  I 
claim  as  my  invention  the  before  described  cooking  stove  and  fire 
place."  We  think  that  the  invention  must  in  this  iiistance  be  micro- 
scopiC|  as  we  are  unable  to  discover  it  with  spectacles  No.  14. 

11.  For  a  Board  Shearing  Machine;  Simon  Willard,  Cincin- 
nati, Ohio,  May  9.     ^ 

This  machine  is  intended  for  cutting  laths  out  of  boards,  and  also 
for  cutting  scrips  and  splits  for  a  variety  of  purposes.  Narrow  floor- 
ing boards,  siileen  feet  in  length,  are  mentioned  as  intended  to  be 
cut  by  it. 

An  iron  shaft  of  the  required  length  is  to  be  extended  across  a 
strong  frame;  for  laths,  this  shaft  need  not,  altogether,  eiceed  six  feet 
in  length.  On  its  ends  there  are  to  be  fly  wheels,  and  qn  its  middle 
a  whirl  for  driving  It.  Two  cciinks  work  a  vibrating  cutter,  or  long 
knife,  up  and  down  between  cheeks  by  which  it  is  steadied*  The 
board,  or  other  article  t6't>e  cut,  is  to  be  fed  beneath  the  knife,  where 
it  is  supported  on  a  fixed  beam. 

Thexlaim  is  to  <^the  combination  of  the  machinery  and  shears^ 
with  the  vibrating  cutter,  to  the  new  and  useful  purpose  of  cutting 
boards^  pUnk,  or  slabs,  lengthwise,  into  plasterer's  laths,  narrow 
flooring,  and  weaving  strips,  or  splints.^^  The  patentee  adds  that  he 
claims  only  what  he  has  invented  that  is  new  and  nseful. .  It  iscer- 
tainly  right  for  an  inventor  to  claim  ho  more  than  what  is  new  and 
useful,  but  it  is  for  him  to  tell  what  he  considers  to  be  sof  although 
such  a  declaration  would  not  be  a  salvo  in  case. of  claiming  too  nuich, 
or  include  any  thing  described,  that  is  not  claimed. 


12.  For  a  Soda  Fountain;  Andrew  Kirkpatrifek  and  James 
Fraley,  Urbanna,  Champaign  county,  Ohio,  May  9. 

This  new  edition  of  the  (so  called)  soda  fountain  is,  like  the  former 
ones,  io  have  two  reservoirs,  one  to  contain  a  solution  of  carbonate  of 
soda,  the  other  an  acid  solution,  and  a  double  cock  for  uniting  the 
two  in  drawing.  There  are  to  be  smaller  reservoirs  for  containing 
sirops,  with  cocks  to  draw  them  off;  cavities  are  also  provided  to 


Digitized  by 


Googk 


Jtmeriean  Patents  for  May,  with  Remarks.         32S 

eontaifi  ice,  and  a  casing  around  the  whole  for  receiving  powdered 
charcoaK  to  preserve  the  temperature. 

If  the  first  patent  of  this  kind  was  good  for  anj  thing,  it  has  been 
Tiolated  bj  all  those  slncr  taken,  its  its  principal  Teatti re,  the  doable 
cock,  distinguishes  the  whole  of.  them.  ^This,  we  think,  is  the  se- 
▼enlh  patent,  within  a  short^period,  for  what  is  esseotiaHj  the  same 
thing. 

13.  fora  Thra^nhing  Machine;  Samuel  Kable,  Beaver  creek. 
Green  county,  Ohio,  May  10. 

This  thrashing-machine  is  to  be  made  with  the  ordinary  cylinder 
and  concave,  and  ^o  be  fed  in  the  usual  way,  but  the  straw  and  graia 
are  to  be  delivered  from  it  on  to  a  riddle,  or  screen,  somewhat  inclin- 
ed, and  kept  vibrating  by  motion  communicated  to  it  from  other  nart» 
of  the  machine.  The  patent  is  taken  for  this  additiqn,  which  is,  of 
course,  intended  to  separate  the  grain  from  the  straw.  There  are 
several  thrashing  machines  which  have  appended  to  them  an  appara* 
tus  for  separating  the  straw  and  grain  by  means  of  a  riddle,  and  some 
of  them  are  also  furnished  with  fans  for  cleaning  the  grain:  the  pre- 
sent patent  is^  of  course,  confined  to  the  particular  arrangement  adopt- 
ed by  the  patentee. 

14.  For  a  XS as  Lamp;  Soldmon  An<Jc6W8,  Perth  Amboy,  Mid*' 
dlesex  county,  New  Jersey,  May  lO*  •  -  " 

(The  specification  will  be  shortly  published.)^ 

16.  For  a  ma^^hine  for  Hulling^  Cleanings  and  Polishing 
Bices  Joseph  B^ach,  and  Sylvester  Starr,  Middletown,  Middlesex 
county,  Connecticut,  May  10. 

In  a  tub,  which  may  be  about  two  feet  iOv  diameter,  and  four  feet 
in  height,  nine  polygonal  rollers  of  wood  are  made  to  i-evolve  vefti- 
cally,  one  in  the  centre,  and  eight  around  this  one«  The  icentre 
roller  may  be  made  octagonal,  and  ten  inches  in  diameter;  the  eight 
which  surround  it  may  be  five  inches  and  three-fourths  in  diameter, 
with  the  same,  or  a  greateV,  or  less,  number  of  sides  than  the  centre 
one.  These -rollers  hav^  gudgeons  which  work  below  in  the  bottom 
of  the  tub,  and  above  in  a  cast  iron  frame  fixed  to  the  top  of  it.'  A 
cog  wheel  upon  the  centre  roller  mei^hes  into  smaller  wheels  on  the 
small  rollers,  and  when  the  centre  roller  is  njade  to  revolve  it  gives 
notion  to  the  whole. 

The  rice  is  fed  into  the  tul^,  and  is  to  be  hulled  and  polished  by  its 
friction  against  the  rollers,  and  among  its  own  grains.  There  is  a 
gate  at  the  bottom  to  allow  iht  hulled  rice  to  escape.  The  claim  ja 
to  the  above  described  combination  of  the  various  parts  of  the  ma- 
chine, so  as  to  produce  the  intended  effect  of  hulling  and  polishing 
"the  rice.  -  . 


16.  For  a  Machine  for  Shelling  Corn;  William  Gee,  Tern* 
pletoD,  Prince  George  county,  Virginia,  May  10. 
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A  widoden  wheel  is  made  to  revolye  verticallj,  like  a  grindatone, 
but  ita  shaft  has  on  it  a  pinion  upon  which  a  toothed  wheel  acts  in 
order  to  accelerate  its  motion.  One  aide  of  the  wheel  is  set  with 
wrought  iron  teeth,  and  the  ears  of  corn  are  borne  against  these  bj  a 
spring  board.  The  plank  to  which  the  working  parts  are  affiled, 
forms  an  inclined  plalie  down  whith  the  cobs  descend  as  the  corn  is 
shelled. 

The  claims  put  in  are  to  t^e  tnanner  of  makins  the  frame,  and  to 
the  setting  of  wrought  iron  teeth  into  the  face  of  the  woodea  wheeL 
This  is  what  some  persons  might  be  inclined  to  call  a  *'  wooden  con- 
trivance," as  machines  acting  upon  the  same  principle  preciselj, 
have  been  Ions  since  made  of  cast  iron,  and  if  the  patentee  will  do 
as  we  once  did,  and  send  to  the  Richmond  foundry,  in  his  own  statei 
he  ma^  purchase  a  machine  very  much  like  his  own,  but  better^  be- 
cause It  19  made  of  cast  irod. 


17.  For  a  machine  for  Making  Cooper* s  Rivets  from  iron, 
copper,  or  other  metal ;  George  W.  Sowle,  New  Bedford,  Bristol 
county,  Massachusetts,  May  11. 

The  heated  m^tal  which  is  to  be  made  into  rivets  is  passed  be- 
tween two  iron  rollers,  grooved  so  as  to  reduce  it  to  the  size  of  the 
shank  of  the  rivets,  and  the  metal  is  received  by  an  apparatus  which 
cuts  oflf  and  heads  it.  From  the  nature  of  the  machinery  its  descrip- 
tion would  require  drawings  to  make  it  understood.  The  claim  la 
to  every  part  of  the  machine  with  the  exception  of  the  grooved  roll- 
ers. The  description,  as  given,  is  obscure,  and  the  dr)awings  them- 
selves are  not  well  executed. 


18.  For  Paper  for  covering  Buildings;  Frederick  A*  Taft, 
Dedbao^,  Norfolk  county,  Massachusetts,  May  11. 

Paper  is  to  be  made  by  taking  finely  ground  coal  and  sulphur^  and 
mixine  it  intimately  with  the  pulp,  aifter  which  the  sheets  are  to  be 
formed  in  the  uaoal  way.  After  tne  paper  has  been  dried  it  is  to  be 
passed  between  heated  rollei^,  which  will  melt  the  sulphur,  and  ren- 
der the  paper  impervious  to  water;  other  )nateriats.are  to  be  some- 
times employed  for  the  same  purpose,  and  the  paper,  instead  of  be- 
ingroUed,  majr  be  pressed  between  heaited  plates,  or  put  into  an  oveo. 
.  The  proportionate  quantities  of  the  materials  employed,  may  be 
one  part,  in  weight,  of  fibrous  stock,  two  and  a  half  of  brimstone, 
and  two  of  coal.  Salt  and  lime  are  sometimes  jidded  to  render  the 
whole  less  combustible.. 


.19.  For  a  lifachine  for  Crimping  Boots;  Silas  Witherby, 
Essex,  ChittendeO'County,  Vermont,  May  12. 

A  screw  is  made  to  force  a  follower  down  between  the  cheeks  of 
a  press:  upon  the  follower  are  two  pieces  of  plank  which  are  forced 
down  upon  the  crimp.  The  claim  is  to  <<  the  application  of  the 
screw;"  an/d  the  whole  description  does  not  occupy  double  the  space 
of  our  notice  of  it.  . 
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20.  For  a  f*  Safety  Carriage;'*  Robert  Be^le,  city  of  Washing- 
toD,  District  of  Columbia,  May  12. 

(See  specificatioD.) 

21.  For  an  improvement  in  Napping  Hats;  Joseph  Dort,  jr., 
William  Wells,  and  Daniel  Olmstead,  Buffalo,  Erie  county,  New 
York,  May  12/'  ^  .  ^ 

There  is  a  tub  of  about  three  feet  six  inches  in  diameter,  and  six- 
teen iDohies  in  height;  the  bottom  of  this  is  to  be  covered  with  suifa- 
ble  cloth,  and  it  is  furnished  with  a  cover  fitting  it  steam  tight.  A 
vertical  shaft  rises  in  the  centre  of  this  tub  and  passes  through  the 
cover.  .  This  shaft  may  be  made  to  revolve  bymeans  of  a  erank  ftnd 
bevelled  wheels.  From  the  shaft  proceed  arms  which  carry  four  coni' 
cal  rollers,  in  the  form  of  hat  bodies,  that  revolve  on  the  bottom  of 
the  tub.  The  bodies  to  be  napped,  having  the  napping  previously 
stuck  on,  are  stretched  over  these  cones,  and  over  them  suitable  co- 
vers are  then  strained.  When  tbey  are  fixed  in  their  places,  the  tab 
is  covered,  and  steam  admitted  into  it  through  tubes,  the  revolu- 
tion of  the  cones  being  kept  up  during  the  scalding.  More  than  one 
body  may  be  placed  upon  a  cone  at  the  same  time. 

There  i»no  claim  made;  th^  whole  apparatus,  it  19  presumed,  b6- 
ing  considered  as  new  in  its  application. 


22,  For  a  Cooking  Stove;  Horace  Bartlett,  Bridgeport,  Fair- 
field county,  Gonnecticut,  May  12. 

W-e  apprehend^  from  the  construction  of  this  stove,  that  wood  is 
to  be  the  fuel  burnt  in  it,  as  it  is  not  furnished  with  any  thine  in  the. 
nature  of  a  grate,  but  has  a  fire-place  like  that  of  the  common  kitchen 
stove.  Above  ihis  fire-place  is  an  oven  furnished  with  folding  doors, 
and  having  ledges  upon  which  to  rest  tin  plates. far  the  baking  of 
bread,  &c.  This,  it  appears,  is  an  essential  feature  in  the  inven- 
tion, as  the  patentee  says,  *'  I  claim  arnevv  the  construction  of.  the 
oven  so  as  to  bake  eight  io^ved  of  bread  at  one  time,  placing  them  in 
two  or  three  lasers  deep.  To  accomplish  thi.s,  and  claim  as  neW,  I 
use  a  sheet  of  tin,  whico,  being  a  non-condu6tor  of  heat,  and  raised 
from  the  bottom  of  the  oven,  prevent  the  bottom  loaves  from  burn-» 
ing,"  &c. 

One  part  of  this  discovery  isi  certainly  new;  namely,  that  tin  is  a 
non-conductor  of  heat;  but  of  the  remainder  we  cannot  say  so  much; 
the  practice  of  baking  loaves  and, other  articles  on  tin,  or  sheet  iron, 
10  rather  antiquated,  and  the  placing  theni  in  tiers  is  not  a  thing  of 
yesterday.  How,  and  where,  holes  arejeft  for  pots,  kettles,  and 
frying  pans,  we  shall  npt  at  present  attempt  to  tell,  as  these  parts 
resemble  those  for  the  same  purpose  in  other  stoves.  Among  the 
claims,  however,  there  is  one  for '^cramping  the  blaze  into  small 
tubes,  by  which  the  heat  isconveyed  off  with  much  greater  strength." 
The  smoke  escapes  through  semicircular  openings  on  each  side  of  the 
oven;  and  these  flues  i(re  the  small  tubes  into  which  the  flame  is 
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**  cramped."  The  sides  of  the  ayen  form  the  flat  tides  of  these  fines, 
and  are  heated  bj  the  flame  passing  throttgl|i  them* 

23.  For  a  Machine /or  Forming  Hat  Bodies;  Seth  Graham, 
Fayette,  Kenneb^k  county,  Maine,  May.  15. 

About  three  years  ago,  the  patents  obtained  for  forming  hat  bodies 
were  very  nu^nerous;  and  since  that  time*  the  processes  of  napping, 
stiffening,  dying,  and  washing,  have  been  the  subject  of  various  ap- 
plication. The  forming  machinery,  for  which  the  patent  before  as  has 
been  granted,  does  not  differ,  in  the  general  principle  of  its  action, 
from  several  others.  The  ^wool  is  to  be  delivered  from  a  carding 
machine  in  a  continued  fleece,  and  received  upon  two  conical  formers 
revolving  against  a  double  conical  roller,  the  fleece,  or  sheet,  being 
cut  along  the  middle  as  it  winds  upon  the  bases  of  the  conical  former. 

To  give  tbe  required  crossing  direction  to  the  flbres  of  the  wool, 
the  apparatus  carrying  the  rollers,  receives  a  vibratory  motion  in  a 
way  differing  from  that  in  which  the  same  end  ha%  been  attained  in 
other  machines.  To  describe  the  mode  of  doin^  tliis  would  require 
more  space  than  we  can  conveniently  devote  to  it.  The  specification 
ends  with  the  words,  **  the  machine  above  described  I  claiin  as  the 
first  and  sole  inventor.""  As  most  of  the  parts  are  used  in  the  same 
way,  and  for  the  same  purpose,  as  in  other  machinesi  this  claim  ap* 
pears  to  be  rather  too  broad.  - 

24.  For  a  Machine  for  mixing  Clay  and  Mortar  for  mak- 
ipg  bricks,  and  other  purposes ;  David  Phillips,  Natchez,  Adams 
county,  Mississ^pi,  and  John  Drammond,  Whitestowo,  Oneida 
county,  New,  York,  May  15. 

A  wheel  is  made  to  revolve  in  a  circular  trough,  in  the  ordinary 
way,  and  may  be  four  or  five  feet  in  diameter,  and  about  one  foot 
thick.  Its  periphery  is  covered  with  plates  of  iron  cast  in .  seg- 
ments and  fastened  around  it.  These  Segments  fornt  circular  cot- 
ters, orfknjves,  all  round  the  wheel,  the  blades  being  about  eight 
inches  wide,  and  having  &  space  of  an  inch  and  a  half  between  them. 
To  prevent' the  clogging  of  these  spaces  a  comb-like  cleaner,  sup- 
ported on  a  piece  of  timber  attached  to  the  ^haft,  scrapes  between 
them,  while  water  from  a  reservoir,  also  fixed  on  th'e  shaft,  drips 
upon  the  clay.  The  olaim  is  to  the  before  described  machine,  and 
particularly  to  the  mixing  wheel  with  blades,  and  the  manner  of 
cleaning  them. 

25.  Fpr  Coating  Lead  Pipes  with  Tin;  Thomas  Ewbanlc, 
dtV  of  New  York,  May  16.    .         '. 

(See  specification.) 

26.  For  Preparing  the  Fillers  for  Cigars  by  a  machine  call- 
ed the  Filler  Breaker ;  Joseph  Maffet,  Lancaster,  Lancaster  eooik- 
,ty,  Pennsylvania,  May  16. 

This  machinery  is  too  complex  to  be  accurately  described  withpot 
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a  drawing;  bttt  t^  object  «f  it  is  to  rotl  tobacco  for  the  ftlting  of  ci- 
gars. For  this  purpose  there  is  an  endless  revolving  aproui  made 
oF  leather,  or  other  suitable  material,  upon  which  the  tobtcco  to  be 
rolled  is  spread.  This  .apron  passes^  by  its^  revolution,  under  a  piece 
of  sheet  iron,  called  the  guide,  and  in  doin^  so  the.  tobacco  is  roJled| 
and  when  there  is  enough  to  fprm  a  filler,  it  is  broken  off  by  hand, 
and  the  operation  'continued.  The  claim  is  to  ^  the  before  described 
machine.''' 

We  think  that  this  instrument  misht  be  simplified,  and  consider- 
ably altered  in  its  combinations.  Would  it  then  be  **  the  before  de* 
scribed  machiiie.'' 


27.  Foranimprotementint/jn^/ron^;  William  Wilson,  Green- 
field, Franklin  county,  Massachusetts,  May  16.  ^ 

In  this  andiron,  the  front,  or  upright  part,  and  the  bar  and  back 
foot  part,  ^re  made  separate.  They  ate  to  be  put  together  by  means 
of  a  wedge-formed  dovetail  on  the  front  end  of  th^  bar,  which  falls 
Snto  a  corresponding  recess  formed  by  projecting  cheeks  on  the  back 
of  the  upright  part. 

The  advantages  of  this  mode  of  forming  are  said  to  be  facility  of 
packipg;  more  easy  manufacturing;  increased  strength,  and  economy 
in  use,  especially  when  made  of  cast  iron,  as  one  part  can  be  renew- 
ed when  the  other  is  broken,  or  burnt  out. 

38.  For  an  improvement  in  the  Paddh  Wheel  for  steam 
boats,  &c.;  John  Sheffield  and  Jonas  Ingraham,  Bu&Io,  £rie 
coun^,  New  York,  May  17. 

We  see  not  the  slightest  variation  in  principle,  and  very  little  ia 
arrangement,  between  this  naddle  wheel  and  such  as  have  been  re* 
peatedly  proposed,  patentea,  and  essayed,  both  here  and  in  Europe. 
The  object  is  to  preserve  the  paddles  m  a  vertical  Msition,  and  the 
means  of  effecting  this  isihe  employment  of  a  wheel  eccentric  to  the 
shaft  of  the  paddle,  wheel,  pins,  or  cranks,  from  which  act  upon  the 
buckets,  that  are  connectea  also  to  the  rim  of  the  main  wheel. 

The  specification  describes  the  whole  very  cleariy,  without,  how- 
ever, taking  the  slightest  notice  of  the  fact  that  similar  wheels  have 
been  heretofore  made.  Or  furnishing  any  thing  in  the  form  of  a  claim. 
A  person  ignoriint  upon  the  subject,  and  reading  this  specification, 
would  at  once  conclude  that  the  whole  thing  was  a  peW  contribution 
from  the  arcanum  of  mechanical  science.  Such  wheels,  however, 
have  had  fair  and  long  continued  trials,  but  have  not  been  found  in 
any  respect  superior  to  the  cooimo^  paddle  wheel,  whilst  they  are 
much  more  expensive,  increase  the  friction  greatly,  and,  from  their 
com'plezityj  are  very  liable  to  derangement. 


519.  For  an  improvement  iti  FircSrfna;  Joseph  W.  PlUmmer, 
and  John  Clark,  Wayne,  Jefiferson  county,  Ohio,  May  17. 

There  is  to  be  a  magazine  in  ihe  breecn  of  the  gun,  which  is  to 
contnin  powder;  and,  iiriienthe^n  is  to  bt,  loaded,  a  portion  of  this 
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powder  it  tq  be  coQTeyed,  bj  aja  a|ipftimtiit>  cootrived  for  tiie  {lorfMe, 
into  the  barrel  There  is  an  opeaing  in  the  under  side  of  the  banrel, 
just  above  the  charge,  which  is  closed  by  a  screw,  with  a  crank  bin* 
die  adapted  to  it  The  trigger  gaard  is  made  to  slide  back«  and  ts 
carrj  with  it  what  is  called  the  charger,  which  is  aju  iron  chamber 
fitting  on  the  under  side  of  the  barrel;  when  this  is  drawn  back,  it 
receives  powder  from  the  breech,  and  when  pushed  forward  carries 
it  under  the  hole  in  the  barrel,  which  has  to  be  turned  ov^r  to  allow 
the  powder  to  fall  in.  The  ball  is  afterwards  to  be  inserted,  and  tiie 
screw  turned  into  its  place. 

There  is  also  a  funnel  shaped  magazine  for  priming  powder,  itbcp 
ing  made  self-priming  bj  the  action  of  the  cock. 

These  parts  constitute  the  improvemeiUs^  which  term^  however, 
we  think  a  misnomer.  We  had  supposed  that  magazines  for  prim- 
ing powder  were  exploded  by  workmen  in  consequence  of  their  lia- 
bilitjr  to  ez|)lode  themselves  after  a  gun  has  been  sometime  in  use. 
The  percussion  powder  used  in  such  chambers  corrodes  the  g;DB, 
whilst  the  fulminating  mercurj  employed  in  the  percussion  caps  ib 
free  from  that  objection.  Should  the  chareed  mine,  in  the  breech  of 
this  gun,  be  acadentally  sprung,  it  would  make  sad  havoc.  The 
loading  near  the  breech  at  a  hole  closed  by  a  screw  is  an  old  con* 
trivance,  and  the  form  in  which  it  is  here  presented,  althongjtk  It  may 
be  new,  does  not  appear  to  be  an  improveu  one.  These  are  a  few  of 
the  objections  to  the  said  contrivance  which  present  themselves  to 
us,  the  remainder  we  will  not  offer,  being  unwilling  to  lengthen  the 
catalogue,  and  shall  be  most  happy  to  withdraw  these,  when  we 
see  K<x>d  cause  for  so  doing. 

The  claim  is  to  the  **  method  of  loading,  priming,  and  firing  gvns, 
rifles,  pistols,  and  all  kinds  of  fire  arms,  by  means  'of  the  magaune, 
sliding  charger,  and  percussion  tube.'* 

30.  For  an  improvement  in  Makifig  Rifles;  Joseph  W.  Plom- 
mer,  and  John  Oark,  Wajme,  Jeiierson  county,  Ohio,  May  17. 

This  patent  is  taken  for  a  tool  for  rifling  barrets,  and  we  regret  to 
say  that  we  do  not  think  more  favourably  of  the  method  of  fluting, 
than  we  do  of  the  construction  of  fire  arms,  patented  by  the  same 
gentlemen. 

Three  or  more  pins,  or  cutters,  are  to  be  made  of  cast  steel,  with 
projecting  threads  on  them  having  the  twist  intended  to  be  given  to 
the  rifle.  These  pins  are  to  follow  each  other  successively,  as  they 
are  to  be  driven  through  the  smooth  bored  barrel  by  a  hammer  and 
punch. 

We  should  greativ  prefer  the  rifling  machines  usnallj  employed, 
and  are  much  mistalcen  if  the  judgment  of  workmen  in  general  will 
not  coincide  with  ours.  These  pins  will  undoubtedly  operate,  bat 
not  more  rapidly  than  the  tools  already  known,  and  should  one  oif  die 
cutting  threads  chip  in  driving  forward,  others  would  be  likely  to 
share  a  similar  fate  m  driving  it  back. 

The  claim  is  to  the.  rifling  of  guns  by  means  of  such  puis. 
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81-  For  an  improvement  in  the  Striking  Clock;  James  Bo- 
gardusy  city  of  New  York,  May  18.. 

This  improvement  in  the  striking  dock  consists,  in  part,  in  the 
winding  up  of  the  two  barrels  at  the  same  time;  for  this  purpose  they 
may  both  be  placed  on  the  same  arbor,  and  they  are  then  to  be  so 
connected  that  when  winding  they  shall  be  acted  upon  together,  but 
when  discharging  they  shall  act  independently  of  each  other.  After 
the  mode  of  doing  this  has  been  described,  we  are  informed  that 
<<  the  barrels  may  be  placed  on  separate  arbors  as  in  common  clocks, 
If  desirable,"  and  in  this  case  nothing  is  said  of  connecting  them  so 
as  to  Wind  together,  although  the  winding  together  is  one  of  the  two 
points  claimed;  thet)ther  is  ''Mhe  method  of  arranging  the  stop,  by 
which  the  machiDe  is  simplified.'^  This  part  is  very  indistinctly  de- 
scribed, and  the  drawing  lends  ho  great  aid  to  the  description. 


32.  For  an  improvement  in  the  Door  Lock;  James  Kyle,  city 
ofNew  York^May  la 

The  parts  of  this  lock  upon  which  the  patentee  rests  his  claim  can- 
not be  accurately  described  withoot  a  drawing,  although  a  general 
idea  of  its  mode  of  action  may  be  given.  The  bolt  is  shot  forward* 
by  a  spiral  sprins  acting  against  it,  and  ittis  intended  to  be  used  as 
a  spring  door  lock,  the  bolt  being  moved  by  tornliig  t  handle  in  the 
usual  way.  The  lever  on  the  handle,  worKS  in  a  mortise  made  en- 
tirely through  the  bolt,  which  mortise  is  sufficiently  long  to  allow 
the  bolt  to  be  drawn  back,  and  clear  the  catch,  or  bbx. 

Behind  the  t>qlt  there  is  a  number  of  flat,'  thin  levers,  made  of  plates 
of  metal,  and  working  on  a  pin.  Each  of  these  has  a^rojectin(||piece 
on  its  end  which  falls  into  a  notch  in  the  bolt,  retaining  it  in  its  po- 
sitibn.  The  catch  pieces  upon  these  levers  differ  in  length,  and  tney 
require,  therefore,  to  be  raised  in  different  degrees  in  order  to 
disengage  the  bolt  and  allow  it  to  act.  The  key  has' on  it  a  num- 
ber of  prelecting  pieces,  or  cams,  corresponding  with  the  number 
of  levers,  each  of  which  is  to  act  upon  its  proper  lever  and  raise  it 
as  a' latch  is  raised.  The  projecting  pieces  on  the  key  are  formed 
of  thin  metallic  plates  like  {hat  o?  the  lever  latches;  these  slide 
over  the  shank  of  the  key,  and  are  secured  by  a  nut  on  its  end| 
this  is  done  for  the  ptn-ppse  of  giving  to  them  an  arrangement  corre- 
sponding with  that  of  the  levers,  which  all  work  open  one  common 
fulcrum,  and  ace  susceptible,  therefore,  of  an  almost  infinite  variefy 
of  changes,  the  cams  also  can  be  so  changed  as  to  act  with  them. 

The  claim  is  to  the  whole  of  the  before  described  lock,  with*  the 
exception. of  the  sfock,  and  the  spiral  spring  under  the  bolt. 

Although  the  principle  of  a  number  of  levers,  or  tumbles,  falling 
into  notches  in  a  bolt,  and  the  raising  them  in  .different  decrees  by 
means  of  the  key,  is  not  new,  the  arrangements  by  which  this  is  effect-^ 
ed  in  the  present  instance,  we  think  sufficiently  so  to  become  the 
foundation  of  a  valid  claim. 


33.  For  a  machine  for  Making  Brush  Handles^  Rake  Hanr 
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dies,  &JC.  Evans  Tiick,  Harrisbui^^.Daiifliiii  coenty*  PesnsyWa- 
nia,  Ma^  18. 

The  timber  is  to  be  rounded  bj  a  tubular  plane,  ^aai  in  length 
to  tbe  handle  to  be  formed.  This  plane  is  made  of  nrar  pieces  of 
stuff*  which,  when  fiied  together  by  suitable  bands,  form  the  tnbe 
through  which  the  timber  is  to  be  forced.  Upon  each  section  af  the 
plane  there  are  eight  ironsi  the  first  of  which  merely  takes  the  aa^es 
off*  the  square  stuff*,  whilst  the  whole  ef  them,  acting  in  sooeeasiaB, 
reduce  tt  to  a  round  stick. 

This  plane  is  placed  at  tbe  end  of  a  trough  is  which  the  sqaare 
stick  is  laid,  having  behind  it.  a  follower  or  rod,  which  is  forced  wp 
by  any  adequate  power,  and  drives  the  stick  entirely  throng^  the 
hollow  plane.  The  trough  may  be  so  high  as  to  contain  a  considcra- 
l^le  number  of  siich  sticks,  which  fall  successively  into  their  places 
as  the  follower  is  withdrawn.  The  patentee  thinks  that  by  the  ap- 
plication of  sufficient  power,  a  stick  may  be  rounded  every  second. 

The  power  which  will  suffice  to  force  the  stick  against  thirty-two 
irons  at  once  must  be  considerable,  and  a  motion  so  rapid  as  tiiat 
spoken  of  wotild  create  no  small  degree  of  heat;  too  much,  we  think, 
for  the  temper  of  the  irons.  The  most  formidable  objection,  how- 
ever, to  this  machine,  we  should  apprehend,  would  be  ita  liability  to 
choak,  and  the  difficulty  of  clearing  it  out;  bet  it  is  to  be  presumed 
that  the  patentee  has  satisfied  himselfon  this  point.  We  have  seen 
sticks  and  handles  of  the  kind  named  turned  by  means  of  a  very 
sisftple  apparatus;  not  so  rapidly  indeed  as  abtnre  indicated,  bot  at 
the  rate,  we  believe,  of  at  least  one  in  a  minute. 


34.  For  an  improved  Winnowing  Machine;  James  Ruple, 
Washington,  Washii^ton  county,  Pennsylvania,  May  19. 

The  parts  of  this  machine  are  generally  the  same  with  that  of  others 
for  winnowing  and  cleaning  gram,  and  we  should  think  it  time  spent 
to  little  purpose  to  attempt  to  point  out  the  particular  differences; 
we  shall  therefore  content  ourselve^  and,  we  presume,  meet  theap> 
proval  of  moat  of  our  readers,  by  giving  the  claim. 

^'  What  1  claim  as  new,  and  of  my  own  invention  or  discovery,  is 
the  formation  of  the  screen,  and  thie  manner  of  shaking  and  uaiag 
it;  and  the  cant  boards  under  ttte  shoe  to  prevent  the  grain  from  scat- 
temnj." 

35.  For  a  Machine  for  Dipping  Candksg  John  Abom,  ci^ 
of  Trenton,  New  Jersey,  May  19. 

A  vat  is  Dcepared  for  ^holding  the  talfow  into  Which  the  wtdca  are 
to  be  dipped;  it  may  be  made  of  copper,  and  of  such  dimensiona  as 
Are  required  in  the. operation;  it  is  surrounded  by  a  tight  woodct 
box,  betwe^  which  and  the  val,  tteam  from  a  boiler  is  to  ciramlate, 
for  the  purpose  of  heating  it  •  A  reservoir  for  supplying  the  vat  n 
constructed,  and  heated  upon  similar  principles*  The  main  partef 
the  apparatus,  however,  consistj^of  a  frame  of  any  convenient  length, 
and  wide  enough  between  its  sides  to  admit  the  sticks  upon  which 
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Che  otndles  alpe  Arranged,  and  the  carriages  which  support  them;  tbe 
dipping  vat  stands  at  one  end  of  this  frame.  A  doable  raii-waj, 
one  placed  above  the  other,  extends  along  the  frame)  and, by  means 
of  a  windlass,  the  connected  carriages,  each  supporting  a  row  of 
sticks,  are  advanced  towards  the  vat»  when  thej  arrive  there,  the 
candles  are  dipped,  and  placed  upon  the  lower  raiL-waj,  and  caN 
ried  back,  to  be  again  returned.  There  is  a  contrivance  for  weigh- 
ing the  candles,  which  consists  of  a  long  lever  extending  from  front 
to  back,  alone  the  upper  part  of  the  frame,  and  supported  on  fulcra 
like  a  rscale  beam;  several  other  matters  of  detail  are  also  noticed 
bj  the  patentee,  as  a  wicking  frame,  &c.  j  in  point  of  detail,  however^ 
the  description  is  defective,  leaving  too  much  to  be  re-inv^nted  by 
anv  one  who  should  attempt  to  construct  the  machine  with  no  other 
aid  than  that  whicti  is  afforded  by  the  specification. 

The  claim  is  to  the  before  described  machine,  and  Mrticolariy  to 
the  rail -ways,  the  balance  beam,  the  carriages,  the  sliding  frames, 
the  slides  with  catches,  the  wicking  frame,  and  the  lever  for  hoisting 
and  weighti^ 

The  objection  to  this  form  of  claim  is,  that  after  including  the 
whole  machine,  it  particularizes  certain  individual  parts,  which,  if 
the  whole  arrangement  is  new,  is  altogether  unnecessary;  whilst  if  the 
whole  is  not  new,  the  general  claim  would  endanger  the  validity  of 
the  patent 


Speoifications  of  American  Patents. 

:^9ecifieation  of  a  patent  far  Coating  Lead  Pipes  with  Tin.     (jhanted 

to  Thomas  Ewbamk,  city  of  New  York^  May  18, 1832. 

To  all  whom  it  may  concern,  be  it  known,  that  I,  Thomas  Bw- 
fuink,  of  the  city  of  New  York,  nave  invented  a  mode  of  coating  lead 
pipes  with  tin,  in  a  more  effectual  manner  than  has'  been  heretofore 
done,  and  by  which  the  danger  attending  the  use  of  such  pi^es  for 
the  conveyance  of  water,  and  other  liquids,  is  obviated,  whilst  their 
cost  is  but  little  enhanced;  and  that  the  following  is  a  fiill  and  exact 
description  of  my  said  invention. 

I  take  the  lead  pipes,  cfier  ihey  have  been  drawn  to  the  required 
size,  and  I  coat  them  with  tin,  either  on  both  sides,  or  on  the  inside 
only,  as  may  be  desired.  To  do  this  I  prepare  a  bath  of  melted 
tin,  in  a  vessel  of  a  suitable  form  and  size,  which  may-  vary  accordr 
ing  to  the  size  of  the  pipe  to  be  tinned.  I  regulate  the  heat  of  this 
bath,  so  that  the  tin  shall  continue  in  a  fused  state,  without  becoming 
Ottfficiendy  heated  to  melt  the  lead.  This  may  be  ascertained  either 
by  the  use  of  a  thermometer,  or  by  testing  it  by  a  piece  of  lead,  or 
by  such  a  mixture  of  lead  and  tin  as  will  fuse  at  a  given  temperature: 
with  a  little  experience,  however,  a  workqian  wilfnot  find  any  dtffi- 
OQltyin  accomplishing  this  object  without. such  aids.  When  the 
Ipe  is  to  be  tinned  on  the  inside  only,  I  cover  the  outside  with  lamp-' 
lack  and  size,  or  With  any  other  article  which  will  prevent  the  ac- 
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tibn  of  the  tin  upon  it;  I  then  blow  powdered  roftin  iBto  the  pipe. 
When  it  is  to  be  tinned  on  both  sides,  the  rosin  is  to  be  blown,  or 
otherwise  pessed  into  the  pipe,  and  the  outside  also  is  to  be  sprinkled 
with  it,  and  it  is  then  ready  for  the  process. 

The  melted  tin  should  be  kept  covered  with  rosin,  fat,  or  other 
stfitable  article,  to  prevent  its  oxidation,  and  to  aid  in  the  tinning. 
All  that  is  neeessarj  is  then  to  pass  the  pipe  throogh  the  melted  tin, 
whid),  when  the  pieces  are  not  of  considerable  length,  maj  be  easily 
managed  by  hand;  or  when  of  considerable  length  and  weight,  &rone 
and  pulley,  or  any  other  suitable  mechanical  contrivance  wluch  the 
workman  may  nrefer,  may  be  resorted  to. 

I  am  ^ware  tnat  the  coating  of  lead  pipes  with  tin,  simply,  is  not 
new,  the  sane  having  been  heretofore  done,  but  in  a  manner  less 
perfect  than  that  which  I  have  just  described.  The  lead  has  been 
tinned  in  sheets,  and  afterwards  made  into  pipes,  or  the  pipes  have 
been  made  and  tinned,  and  afterwards  drawn  to  the  intended  sixe. 
B^  neither,  of  these  processes,  however,  is  the  intended  security  ob- 
tained with  the  same  certainty  as  by  my  process  of  tinning  the  pipes 
tdtetr  they  are  otherwise  finished.  The  coating  of  tin  is  thus  ren- 
dered more  perfect,  and  those  fissures  are  avoided  which  the  former 
processes  can  scarcely  fail  to  produce. 

I  do  not,  therefore,  claim  as  my  invention  the  mere  tinning  of  pines 
made  out  of  lead,  but  what  I  do  claim  is  the  tinning  such  pipes  alter 
they  have  been  drawn  to  the  proper  size,  as  is  hereinbefore  set  fordi. 

Thomas  Ewbakk. 


4 
^ptdfiaUim  of  a  patent  for  a  mode  of  deiaehing  horeeefnm  a  car- 
riage^ either  when  running  away^  or  whenever  it  may  be  detirabit 
to  effect  that  objeetj  rapidly.     Granted  to  Robert  Bsale,  eUy  of 
Washington^  District  of  Columbia^  May  12,  1832. 

Be  it  known,  that  I,  Robert  Beale,  of  the  city  of  Washington,  in 
the  District  9f  Columbia,  have  made  an  improvement  in  citrriages, 
by  which  the  horses  may  be  suddenly  disengaged  when  running  away, 
or  whenever  required  to  be  detached  from  the  carriage  quickly;  cnil- 
ed  the  safety  carrisge;  which  is  described  as  follows. 

The  swingletree  is  attached  to  tiie  cross  bar  by  an  iron  fixture 
called  a  jointed  clasp,  formed  as  in  the  annexed 
figure;  the  knee  part,  marked  A,  resting  against  Uk      ^        r-^ 
the  ba,ck.of  the  crOas  bar.    This  jointed  clasp  is 
held  up  against  the  underside  of  thi<  cross  bar.  by  an  iron  shatter,  or 
hinged  dasp,  formed  thus,  turning  on  a  joint,  or 

hinge,secured  to  the  underside  of  the  cross  bar.  To  ^B^ ^  ix 

the  end  of  the  hinged  clasp  is  attached  an  iron  rod,  " 
or  bolt,  B,  with  an  eye  at  its  end.     This  rod,  or  bolt,  passes  throogh 
an  opening  in  the  cross  bar,  and  has  an  iron  spring  key  inserted 
through  the  eye,  resting  on  the  upper  side  of  the  bar,c  which  secoca 
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the  jeinled  cla»p  from  dnmping;  or  the  rod  may  be  fixM  permanent- 
1y  to  the  cross  liar,  prcjeeting  far  enough  below  it  to  pass  through  a 
slot  or  mortise  in  the  end  of  the  hinged  clasp,  mth  a  spring  key  inserted 
through  the  end  of  the  rod,  or  bolt,  to  prevent  the  hinged  clasp  fall- 
ioe.  To  the  end  of  the  spring  key  is  attached  a  cord  which  leads  in* 
side  of  the  carriage,  where  it  hangs  loosely.  Should  the  horses  take 
fright,  and  become  unmanageable,  the  cord  is  then  to  be  pulled  sud- 
denly, which  will  draw  the  spring  key  from  the  eye  of  the  rod^  or 
bolt,  let  the  hinged  clasp  fall,  and  with  it  the  jointed  clasp  attached 
to  the  swingletree,  and  will  disengage  the  horse  from  the  carriage. 

Th«  tugs  are  open  in  front,  thus,  to  allow  the  breeching  to  slip  ofF 
freely.    This  breeching  is  made  from  a  single         ^^,-,_ 
strap  Of  leather,  with  nags  sewed  to  the  ends»  to       *r^i        ■*■ 
hook  over  the  tugs. 

The  shutter,  or  hinged  clasp,  may  have  its  end  turned  up  at  right 
angles,  and  formed  like  a  catch,  or  hook,  and  secured  by  a  spring, 
fastened  to  the  side  of  th^  cross  bar,  the  cords  bein^  attached  to  the 
end  of  the  spring.  The  shutter  may,  indeed,  be  held  up  in  a  great  va- 
riety of  modes,  but  the  before  described  are  sufficient  to  show  the 
principles  of  my  invention. 

When  it  is  desired  to  retain  the  swingletree,  and  let  the  horse  go 
off  with  traces  only,  then  a  hinged  clasp  must  be  put  on  each  end  of 
the  swingletree,  with  the  jointed  clasps  secured  to  the  ends  of  the 
traces,  and  the  cords  attached  to  the  spring  keys  tun  through  puUejrs 
and  are  joined  to  the  cord  which  leads  inside  of  the  carriage. 

In  the  two-horse  carriage,  the  shutters,  on  hinged  clasps,  are  hung 
on  the  uiider  side  of  the  wheppletree,  and  the  cords  attached  to  the 
spring  keys  run  along  on  the  top  of  the  wheppletree  in  a  straight  line, 
then  pass  around  pulleys,  ^and  are  joined  to  thie  single  cord  which 
leads  inside,  or  outside,  of  the  carriage*  The  pulleys  are  to  cause  the 
cords  to  run  freely,  and  to  draw  the  spring  keys,  or  pins,  from  the 
eyes  of  the  rods,  or  bolts,  in  a  straight  line. 

An  iron  tube,  with  a  flanch  on  one  end,  ia  fastened  to  the  end  of 
the  pole.  Over  this  is  put  a  thimble,  having  a  ring;  on. each  side,  to 
which  the  breast  straps  are  attached.  This  thimble  slips  off  the  end 
of  the  pole,  when  the  horses  are  diseneaged. 

The  mode  of  detaching  the  horses  from  the  two-horse  carriage  is 
similar  to  that  described  for  a  single  horse  carrii^ge. 

In  a  four-horse  carriage  the  leaders  are  disengaged  from  the  pofe 
in  the  same  manner,  bv  a  jointed  clasp,  hinged  clasp^  ^pring  key, 
and  cord,  as  described  for  a  two-horse  carriage.  .  The  jointed  clasp 
nay  be  held  up  against  the  cross  bar  by  a  pin  inserted  through  the 
jointed  clasp  into  the  hind  part  of  the  cross  bar,  to  which  pin  the  cord 
18  attached. 

The  jointed  clasp  may  also  be  secured  by  a  spring  fastened  on  the 
hind  part  of  the  cross  bar,  the  cord  being  attached  to  the  end  of  the 
spring.  Springs,  or  friction  levers,  are  secured  to  the  carriage,  aad 
brought  in  contact  with  the  hub  in  order  to  decrease  the  motion  ojf 
the  carriage  when  the  horses  are  liberated,  or  before  they  are  libe- 
rated. 
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This  f^veatioQ  may  be  tpplted  to  Mf\  artillerj,  and  it  will  cn- 
ble  the  men  to  limber  or  utilimber  the  gao  id  lees  then  half  mud- 
note.  It  maj  also  be  applied  to  wagons  of  everj  description,  to 
ploughs,  and  harrows,  and  all  kinds  of  a^ieaJtoral  implements  drawn 
by  horses,  when  required  to  be  taken  in  haste  from  the  carriage  to 
feed,  &c. 

A  forked  piece  of  iron  is  suspended  oirer  the  hoand  and  front  axle- 
tree  to  prevent  its  turning  on  the  bodj  bolt 

What  I  claim  as  my  invention,  and  which  I  wish  to  secure  liyfaT- 
terz  paltmty  is  the  before  described  apparatus  for  suddenly  disengag- 
tne  horses  from  carriages. 

For  a  further  illustrattoo  of  my  Invention  1  would  refer  to  the  mo* 
dels  and  drawings  of  the  same  deposited  in  the  patent  office. 

Robert  Bkals* 


ENGLISH  PATENTS. 


Patent  granted  to  George  Lowe, /or  an  improvement  in  the 
facture  of  Gas  for  Illumination. 

Mr.  Lowe  may  lay  claim,  and  jostly,  not  to  one  onlv,  but  to  \ 
ries  of  four  inventions,  each  ingenious  and  useful,  anil  in  combina- 
tion very  valuable. 

His  first  object  is  to  purify  the  gas— his  second,  to  evolve  a  greater 
quantity  of  a  superior  quality  from  the  very  same  proportion  of  ma- 
terial, and  in  the  very  same  period  of  ttmo--his  third  object,  to  show 
the  means  of  securing  his  first  without  new  efibrts^— and  his  fourth 
is  very  similarly  connected  with  the  second,  and  includes  the  appli- 
cation of  th^  whole  apparatus  to  the  attainment  of  the  great  end. 

His  stove  is.  of  three  retorts,  the*  section  of  each  being  a  parabola. 
The  furnace  is  as  usuali  but  if,  mechanically,  his  invention  be  inge- 
nious, it  is  also  chemically  nrofound.    He  proposes  to  introduce  at- 
mospheric air;, heated  to  7Qb  degrees  of  Fahrenheit,  or  even  hotter 
still,  either  above,  or  over  the  surface  of  the  fuel  in  the  retorts,  to 
brihg  it  in  contact  with  the  sulphuretted  hydrogen  gas  cooled  from       , 
the  coking  coals  in  the  retort  during  the  process  of  their  decomposi- 
tion, and  with  the  other  gaseous  and  vaporous  exhalations  from 
lime-drc^  water,  ammeniacal  liquor,,  and  other  fluids  introduced  on-       ' 
der  the  nirnace.    By  the  combination  of  the  atmospheric  air  (heated       { 
as  we  have  said)  with  these  gaseous  evaporations,  and  their  conse-       I 
quent  ignition,  he  produces  a  sulphuric  acid,  which,  mixing  with  the       | 

Jure  gas  intended  for  illumination,  as  it  passes  the  mains,  &c.  pun-      | 
es  it  of  those  deleterious  matters  which  have  hitherto  so  lessened      { 
its  brilliancy,  equabilitv,  and  utility.    To  effect  these  purposes  he 
has  a  vesselwith  lime-dreg  water,  and  one  with  ammoniacal  liquor 
under  the  furnace;  he  has  a  flue  or  passage  beneath,  or  at  the  side  of 
the  furnace  for  the  entrance  of  the  atmospheric  air,  aSbrdiog  the 
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meiMi8  of  heatinff  it  to  the  high  temperatare  we  have  already  stated, 
and  a  series  of  passages  from  this  flae,  or  tube,  into  the  farnace 
above  the  fuel,  and  over  the  surface  of  the  burning  mass  in  the  re- 
torts. A  current  of  steam  is  introduced  before  the  eas  is  conduct* 
ed  to  the  condenser,  and  affords,  of  course,  a  poweruil  aid  to  the  pu- 
rifying agency  we  have  already  described. 

The  second  part  of  the  invention  consists  in  having  retorts  of  ex- 
actly double  the  length  of  those  in  common  use,  and  capable  of  being 
opened  at  both  ends.  Suf^pose,  then,  that  the  charge  is  intended  to 
be  one  of  eight  hours,  as  usual:  instead  of  putting  in  at  once  the 
whole  quantity  of  coal,  or  coal  tar,  from  whicn  the  gas  is  to  be  educ- 
ed, Mr.  Lowe  would  open  one  end  of  his  retort,'  and  put  \\k  exactly 
half  the  quantity;  then  at  the  end  of  four  hours  he  would  open  the 
other  extremity  of  his  retort,  and  admit  the  other  half.  At  the  end 
of  the  next  four  hoars,  he  would  draw  half  the  charge,  and  this  pro- 
cess he  would  repeat  at  each  end  of  the  retort,  alternately  every  four 
hours  for  a  charge  of  eight  hours,  and  every  three  hours  fpr  a  charge 
of  six  hours.  The  advantage  of  this  process  is,  that  while  every  par- 
ticle of  the  coal  is  allowed  the  same  time,  and  the  same  means  as 
are  given  by  the  common  method  for  its  decomposition,  the  gas 
evolv^  from  the  fresh  coal  mixes,  and  is  combined  with  the  riper 
gas  from  that  portion  which  has  had  eight  hours  of  burning  time, 
that  is,  (for  we  could  not  be  figurative,^  eight  hours  of  burning,  to 
breathe  out  the  gas.  The  coke,  after  this  eas  has  exuded  from  it,  is 
submitted  to  another  process,  by  which  allthat  remains  is  obtained: 
and  by  the  interposition  of  steam,  sulphuric  or  muriatic  acid,  and 
the  carbonate  of  potash,  the  former  applied  as  before  described,  thf 
latter  introduced  over  the  coke  in  the  retort,  or  the  fuel  in  the  fur- 
nace, is  purified  as  at  first 

The  fourth  invention  is  the  retort,  of  its  new  length  and  shape;  the 
furnace  with  its  atmospheric  air  flues,  and  its  troughs  of  ammoniacal 
liquor  and  lime-dreg  water;  the  condensers,  with  their  steam  cocks, 
and  inner  plates  and  pipes,  and  all  the  apparatus  by  which  the  effects 
we  have  imperfectly  described,  are  admirably  brought  about  The 
gas  is  purer,  in  larger  quantities,  and  is  produced  in  the  same  time, 
and  at  a  less  expanse  of  labour  and  material,  by  the  inventions  of 
Mr.  Lowe;  and  it  is  exceedingly  probable  that  the  whole,  or  the 
greater  part,  of  his  improveipents  will  be  introduced  to  general  use 
m  all  gas  works. 

{^Rqf,  Pai.  hw. 


Spedfieatian  of  the  patent  granted  to  Moses  Teaoub,  Iron  Matter, 
for  an  improvement  in  the  making  and  mdting  Pig  Iron.  Dated 
January  17, 1831. 

To  all  to  whom  these  presents  shall  come,  &c.  &c.— No^  know 
ye,  that  in  compliance  with  the  said  proviso,  I,  the  said  Mosea 
Teague,  do  hereby  declare,  that  the  nature  of  my  said  inventiont 
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388  Making  and  Smelting  Pig  Iron. 

alkd  the  manner  in  whiciv  the  same  is  to  be  performed,  is  particularty 
described  and  ascertained  bj  the  following  description  thereof,  re- 
ference being  had  to  the  drawing  hereapto  iinnexed,  and  to  the  figures 
and  letters  marked,  thereon,  (that  is  to  saj{)~^ 

This  improvement  consists  in  making  use  of,  or  employing  the 
flame  and  neat  (heretofore  discharged  into  the  open  air)  from  the 
tops  or  tunnel  heads  of  blast  furnaces  or  cupolas,  used  for  the  mak- 
ing and  smelting  of  pig  iron,  by  means  whereof  the  said  flame  and 
heat  is  made  to  act  upon  the  ores,  mines,  and  minerals,  about  to  be 
smelted,  previous  to  the  same  bein^  deposited  into  the  interior  of  the 
furnace  or  cupola.  The  material  is  thereby  acted  upon  with  addi* 
tional  heat,  which  *would  otherwise  pass  away  without  producing 
eSiict,  and  the  preparation  for  smelting  so  much  forwarded  as  to  re- 
quire considerably  less  fuel,  blast,  and  time  in  the  operation.  The 
method  of  applying  the  same  is  by  diverting  the  flame  and  heat  (usu- 
ally passing  out  ofblast  furnaces  or  cupolas,  into  the  open  air)  and 
causing  the  same  to  pass  in,  upon,  or  through,  one  or  more  ovens, 
stoves*  buildings,  or  erections,  to  be  fixed  in,  or  upon,  or  near  to,  or 
adjoining,  the  tops  or  tunnel  heads  of  the  said  furnaces  or  copolasi 
which  said  ovens,  stoves, '&c  &c  are  made  to  contain  certain  por- 
tions, quantities,  or  charges,  of  the  materials  intended  to  be  smelted, 
which,  k>eing  previously  deposited  therein,  the  heat  and  flame  so  di- 
verted are  made  to  act  thereon.  The  said  flame  and  heat  diverted 
from  its  usual  course,  and  driven,  or  discharged  into,  or  throu^  the 
-said  ovens,  stoves,  &c.  &c.  by  partially  contracting,  or  stopping  up 
idtogether,  the  tops  or  tunnel  heads  of  the  said  blast,  furnaces,  or 
cupolas,  either  pennanently  with  brick,  mason's  work,  or  any  other 
niode,  or  by  one  or  more  moveable  dampers,  doors,  or  v^ves,  to  be 
fixed  on,  in,  or  upon  them,  or  the  said  turens,  stoves,  &c.  &.c.  B j 
this  means  the  flame  and  heat  is  diverted,  and  caused  to  pass  into, 
or  through,  the  ovens,  or  stoves,  which  have  one  or  more  chimnies, 
or  flues  attached  thereto,  in  order  to  carry  off  the  superfiuona  beat, 
flame  and  sulphur. 

The  shape,  siste,  and  number  of  the  said  ovens,  stoves,  or  cham- 
bers for  containing  the  ore,  miue,  or  mineral,  might  be  varied  accord- 
ing to  the  size  of  the  furnace,  or  cupola,  and  the  quantity  of  materials 
used  in  each  load  or  charge,  but  the  more  surface  can  be  obtained 
(provided  a  sufficient  quantity  of  heat  and  flame  can  be  brought  to 
act  thereon,)  the  better,  as  the  materials  to  be  smelted  can  be  more 
thinly  spread,  and,  consequently,  present  a  greater  surface  to  be 
acted  upon  by  the  said  heat  and  flame.* 

*ln  the  Repertoty  of  Patent  Inyention^  for  July  last,  from  which  the  above  ia 
abstracted^  thers  are  drawings  exhibiting  various  modes  in  which  the  patentee 
intends  to  carry  his  plan  into  effect,  to  which  we  must  refer  those  interested. 
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Faieni  to  W.  Hals^  MatbitdzUfor  improvemerUi  in  machinery  fir, 
PfopOl^g  Vesiels^  granted  October  13,  ISSU 

The  improvements  in  propelling  proposed  by  Mr.  Hale,  consist 
in  driving  water  forcibly  oqt  at  the  stern  of  the  vessel  under  the  wa- 
ter line,  DV  means  of  a  rotatory  apparatus,  somewhat  similar  to  the 
rotatory  blowinfl;  and  winnowing  machines. 

In  the  5th  volume  of  the  present  series  of  the  Register  of  Arts,  p. 
67«  we  have  given  a  description  of  a  patented  invention  of  Mr.  Wil- 
liam Hate  for  raising  or  forcing  water  for  propelling  vessels,  and 
the  present  patent  has  been  taken  out  for  a  modification  of  the  same, 
method,  therefore  we  refer  our  readers  to  the  former  description  to 
obtain  a  general  idea  of  the  plan. 

In  his  second  patent  Mr.  Hale  makes  the  exterior  casing  of  the 
paddle  box  to  recede  from  the  centre  spirally,  constituting  a  curve 
whose  distance  from  the  centre  of  motion  at  its  outer  extremity  ex* 
ceeds  the  distance  at  its  inner  extremity  by  the  space  or  opening 
made,  for  the  escape  of  the  water  from  the  box.  The  water  is  ad- 
mitted into  the  box  through  openings  near  the  centre,  in  the  manner 
usually  adopted  for  the  supply  of  air  to  the  blowing  machines.  The 
propeller,  or  vane,  which  pdts  the  water  in  motion  through  the  medi- 
um of  a  steam  engine,  or  other  first  mover,  consists  of  a  single  lever  re- 
ceding spirally  from  the  axis^  or  centre  of  motion.  The  motion  of 
the  vane  is  in  the  direction  to  canse  the  water  within  the  box  to  re- 
cede from  the  centre,  and  escape  finally  in  a  direction  which  is  a 
tancent  to  the  curve;  or  its  motion  is  towards  its  back,  or  that  part 
faruest  from  the  centre.  The  patentee  does  not,  however,  confine 
himself  to  the  spirally  formed  vane,  but  proposes  several  other  modi- 
fications of  the  moving  or  propelling  part  of  his-  invention;  such  as 
{ placing  a  series  of  oblique  paadles,  or  propellers,  on  arms  extending 
irom  the  centre  of  the  apparatus,  as  in  his  former  patent;  and  these 
he  again  proposes  to  vary,  according  to  circumstances,  in  number, 
magnitude  and  position. 

This  propelling  apparatus  is  placed  near  the  stem  of  the  vessel, 
with  the  axis  in  a  vertical  position,  and  the  opening  at  the  circom<* 
ference  of  the  paddle  box  made  to  communicate  with  the  water  in 
which  the  vessel  floats  through  an. opening  in  the  stern,  while  the 
openings  near  the  centre  of  the  box  are  made  to  communicate  with 
the  exterior  water  through  the  bottom  of  the  vessel. 

The  application  of  the  invention  to  raising  or  forcing  water,  is 
effected  by  connecting  the  induction  openings  with  the  well  or  reser- 
Toir  from  which  the  water  is  to  be  raised,  and  a  delivery  pipe  with 
the  eduction  opening,  and  thus  the  machine  becomes  it  rotatory 
pump.  {Reg.ofArt$n 
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PtUM  to  R.  W.  SiEviBH  for  improvements  in  the  manufaetory  of 
Cabkif  Ropetf  IdUhe  BandSj  ^e.  grarUed  December  1,  18S1. 

The  in^nnitr  ofihig  patentee  has  been  developed  mach  more  ox- 
tensivelj  in  finding  applications  for  his.  invention  than  in  the  inven- 
tion itself,  which  simply  consists  in  the  application  of  strands  of 
caootchoac,  or  Indian  rubber,  instead  of  strands  of  hemp  or  flax,  in 
the  manufacture  of  ropes.  The  Indian  rubber  is  to  be  separated  into 
slips  of  appropriate  dimensions,  and  then  drawn  out  till  thej  are  re- 
duced to  the  thickness  required  for  a  strand.  Seven,  or  anj  other 
convenient  number  of  the  strands,  are  then  placed  together  iongitn- 
dinalijt  and  secured  together  bj  hemp,  flax*  cotton,  woollen,  or  other 
fibrous  substance,  or  bj  straps  of  leather,  or  other  suitable  material^ 
being  woven,  knitted,  netted,  or  plaited  over  the  Indian  rubber 
strands.  In  the  manufacture  of  larger  cordage,  seven,  or  any  otiier 
convenient  number  of  the  last  are  to  be  bound  together  in  a  similar 
manner,  and  then  as  man^  of  this  second  size  are  to  be  united  as 
shall  make  a  cable,  if  required.. 

The  other  pttr|>oses  besides  the  cables,  ropes,  whale  fishing  and 
other  lines,  to  which  this  invention  is  said  to  be  applicable^  are  tra- 
velling iMgs,  purses,  or  similar  articles,  where  the  difference  of  the 
magnitude  of  their  contents  renders  elasticity  in  the  containing  bag  of 
importance.  [^^jT*  (f^rU* 


Spedfieaiion  ofikepaierU  granted  to  John  Samuel  Dawes,  Inm  Mas- 
ter^foT  certain  improvementi  in  the  manufacture  of  iron.  Dated 
December  22,  1831. 

To  all  to  whom  these  presents  shall  come,  &c.  &c. — ^Now  know  ye 
that  in  compliance  with  the  said  proviso,  I,  the  said  John  Samuel 
Dawes,  do  hereby  declare  the  nature  of  my  said  invention,  and  the 
manner  in  which  the,  same  is  to  be  performed,  (that  is  to  say  :)— 

My  improvements  in  the  manufacture  of  iron  are  applicable  to  the 
processes  of  smelting,  remelting,  &c.  and  consist  of,  or  in,  the  intro- 
duction of  certain  materials  at  the  bottom  or  lower  part  of  the  blast 
furnace  or  cupola,  and  in  cootinuiug  such  introduction  duiinv  the 
above  mentioned  operations  of  smeltiDg,  remelting,  &c.  in  adaition 
to  the  usual  method  of  charging  the  saicf  furnaces  at  or  near  the  top 
or  tunnel  head,  by  which  means  I  consider  that  I  am  enabled  to  make 
a  larger  quantitv  of  iron,  of  superior  qualitv,  with  a  less  quantity  of 
fuel,  and  with  less  expensive  materials  than  are  commonly  used, 
such  as  coal  uncoked,  iron-stone  untorrified,  &c. 

The  materials  which  I  use  (at  the  lower  end  of  the  furnace,)  con- 
sist of  charcoal,  or  any  other  fuel  applicable  to  the  purftose,  together 
with  any  of  the  well  known  fluxes,  such  as  alkalies,  alkaline  earthst 
lime,  metallic,  or  other,  oxides. 

The  means  by  which  I  now  effect  the  introduction  of  the  said  fuel 
and  other  substances,  consist  of  a  conical  tube,  or  feeder,  (into  which 
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Making  Cotton  Toms*  341 

the  wA  materialt  are  thrownO  fitted  to  the  top,  and  projectiDg  a 
little  behiod  the  moath  of  each  blast  pipe,  (the  blast  pipes  beiog  in 
the  usual  situation,)  which  tubes,  or  feeders,  together  with  the  said 
blast  pipes,  communicate  with  the  furnace  through  large  water  tuyeres 
or  toe  irons,  or  they  maj  be  introduced  at  any  other  nart  of  the  lower 
end  of  the  said  furnaces,  as  shall  be 'found  best  suited  to  the  purpose* 

[Bqi.  Pat.  Inv. 


Patent  granted  to  Pierrepoimt  6REATS8,/or  making  ornamental  or 
fancy  Cotton  Tame  and  Threads^  tq>pHcabU  to  the  makings  eewingj 
or  embroidering  ef  Cottoti^  and  other  JFbiries.  Dated  December  22, 

The  skilful  combination  of  the  primary  colours,  so  as  to  produce 
new  shades  or  self-colours,  has  proved  a  puzzling  point  for  the  dyer; 
nay,  it  is  held  impossible,  by  a  mixture  of  dies  to  produce  certain 
tints  in  cotton.     It  is  of  some  importance  that  this  difficulty  should 
be  got  over;  silk  embroidery  and  worsted  tapestry,  have  long  been 
foster  sisters  to  painting;  woollen  rags  have  been  dexterously  made 
into  pictures,  and  tattered  red  coats  are  manufactured  into  a  bril- 
liant tint,  but  the  arts  of  design  have  received  few  favours  from 
cotton,  while  Manchester  and  Glasgow  know  how  ^luch  cotton  owes 
to  the  orbaments  with  which  art  has  loaded  it.    Now,  there  is  reason 
to  hope  from  this  discovery  of  Mr.  Greaves,  that  the  minutest 
shades  of  colour  may  be  produced  in  cotton  jttn  and  thread;  and 
that  future  tapestries  and  brocades,  and  embroideries,  and  tamboor- 
ings  in  this  elegant  material,  may  be  manufactured  with  all  the  ad- 
vantage of  varied  tints,  as  well  as  all  that  grace  of  drawing  which 
some  productions  in  cotton  have  already  manifested.   This  discovery 
IS  not  only  ingenious  and  useful,  but  it  is  capable  of  an  easy  expla- 
nation, and  ma^  be  made  clear  in  few  words,  with  little  trouble  to 
the  understanding.    Mr.  Greaves  procures  a  quantity  of  cotton  ^ool, 
dyed  as  usual  in  each  of  the  primary  colours,  and  without  the  aid  of 
any  machinery,  without  the  slightest  additional  expense,  with  no  more 
than  the  common  quantity  of  labour,  he  produces  his  novel  and  va- 
rie^ted  store.    He  uses  the  wool  as  a  painter  would  do  the  earths, 
which  are  called  colours  from  the  colours  they  bear.    He  takes,  for 
instance,  a  portion  of  blue  wool  of  a  deeper  or  a  lighter  shade,  aqd  a 
portion  of  pink  wool,  and  mingles  these  together  until  the  mass  is  pur- 
ple, adding  red  or  blue  according  to  the  tone  he  seeks.    If  he  wish 
to  produce  a  delicate  green,  he  uses  a  proportionate  quantity  of  blue 
and  yellow;  these  colours  he  can  make  darker  or  lighter  by  the  ad- 
dition of  a  deeper  blue  up  to  black,  and  a  paler  pink  or  yellow  down 
to  white,  for  white  and  black  wool  may  be  mingled  with  the  prisma- 
tic coloured  wools  just  as  thev  may  be  with  the  primary  colours  in  the 
earths  for  painting.     When  ne  has  brought  his  mixture  to  the  tone 
he  wants,  he  deals  it  out  to  the  spinner  in  the  usual  quantities, 
and  after  it  has  gone  through  the  common  process,  and  is  made  into 
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342  MUifor  QHnding.  Orain. 

jBro  or  (hretd  by  tbe  osoal  roeansy  it  retuns  that  tint  whkh  the  wool 
acquired  by  its  regalar  admixture;  and  thus  any  work  of  weaving  or 
sewing  in  tapestryy  tambouring,  or  embroidery,  may  be  wrought  in 
ootton  with  the  highest  de^ee  of  perfection. 

To  copy  the  finest  painting*  in  cotton»  is  no  longer  a  matter  of  in- 
SBperable  difficulty;  and  as  the  task  most  be  delightful,  we  may  well 
expect  some  new  Miss  Linwood  to  ^ive  her  attention  to  a  subject  so 
interesting.  It  is  a  matter  wholly  in  the  hands  of  the  ladies.  If  a 
picture  be  fairly  8tudied»--one  of  the  Madonas  of  a  Raphael,  for  in- 
stance—and the  necessary  colours  and  shades,  and  tints  noted,  and 
sent  to  Mr.  Greaves,  he  would  no  doubt  furnish  the  required  quantity 
of  material  in  the  due  proportions,  and  by  dint  of  talent  and  industry 
an  excellent  6opj  might  be  produced. 

Again,  in  dresses,  what  improyements  may  not  be  wrou^t  when 
the  trimming  and  the  dress  are  of  the  same  fabric.  In  furniture  for 
the  bed  room,  or  the  sofa,  or  the  chair  cushion,  what  elegant  deyices 
may  be  adopted.  The  designs  of  Flaxman,  In  the  frames  of  Cor- 
bould,  may  yet  shine  in  cotton  colours  on  a  music  stooU  blending 
nearly  all  the  arts.  In  shawls,  too,  how  much  delicacy  will  be  gain- 
ed by  the  new  self-colours,  and  how  rare  the  tints  thus  to  be  pro- 
duced. What  enamel  is  to  painting,  cotton  tapestry  may  be  to  that 
of  woolleji.  We  shall  have  arras  hangings  a^ain  in  all  probabilitj; 
at  least  the  agrdmens  of  the  boudoir  may  be  heightened  by  this  disco^ 
very  of  Mr.  Greaves.  The  new  tapestry  should  be  called  Pierre- 
point.  [/?qi.  Pat.  Inv. 

Patent  grants  to  Claude  Marie  SkvoYK,  for  irfiprovemtnis  in  JIBii^ 
for  grinding  and  reducing  Grain.    Communicated  from  Aroad. 

Dated  December  15,  1831. 

The  inventor  desires  you  to  suppose  a  large  solid  ring^  or  hoop«  of 
cast  iron,  or  other  metal;  it  is  to  be  straight  and  equaion  its  oater 
side,  as  if  part  of  a  cylinder,  but  inside  bevilled,  or  inclined  as  if  a 
section  of  a  cone:  on  the  upper  part  of  the  inside  of  .this  ring  is  cot  a 
series  of  sharp  teeth,  which  project  considerably  at  their  points,  and 
taper  down,  till  they  become  smooth  and  equal  with  the  common  sur- 
face of  the  metal;  or,  to  use  the  workman's  phrase,  quoted  in  the  spe- 
cification, <« diminish  till  they  terminate  in  nothing."    Just  at  this 
point,  however,  there  are  small  gutters,  or  channel^  cut  in  the  iroD<» 
at  the  root  of  each  tooth,  and  at  an  angle  of  inclination;  these  are  to 
allow  the  bran  or  residuum  of  the  corn  to  pass  away,  and  also  to  ad- 
roit rWp     To  the  lower  edge  of  this  ring  are  attached  *'  lugs"  or  e&rs 
of  solid  metal,  by  which  it  is  to  be  secured  horizontally  into  a  timt>er 
frame,  of  great  solidity.     This  ring  represents  the  nether  mill  stone. 
A  second  ring  of  the  same  metal  and  of  equal  solidity,  but  of  a  less 
diameter,  and  of  a  conical  shape,  outside,  where  a  set  of  teeth,  corre- 
sponding with  those  of  the  inner  circle  of  the  laist  described  ring,  are 
cot,  is  made  to  fit  into  and  act  concentrically. within  it    The  serrat- 
ed sides  work  against  each  other,  the  teeth  being,  therefore,  of  course, 
set  diiferently,  those  of  the  inside  of  the  large  riog  turning  their  points 
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one  whjf  those  on  the  ontside  of  the  smaller  ring  turning  their  points 
in  the  opposite  directioD. 

The  action  is  rather  cutting  than  molar*  and  resembles  that  of  a 
pair  of  scissors,  more  than  that  of  mill  stones.  However,  these  rings 
supply  the  places  of  grinders.  When  the  outer  circle  has  been  se« 
curelj  fastened  by  its  lu^«  or  ears,  to  the  beam,  or  frame  of  timber 
we  have  mentioned,  a  spindle,  or  axis,  is  secured  into  the  centre  of 
the  inner  ring.  It  works  in  a  tube,  or  case,  which  passes  upwards  to 
where  an  extinguisher-shaped  cap  surmounts  the  whole,  and  down- 
wards to  its  resting  place  on  a  lever,  bj  which  the  degree  of  contact 
between  the  two  nn^s  is  regulated.  For  it  stands  to 'reason  that  rery 
coarse  grain  might  lift  the  inner  ring  out  of  its  position,  and  very  fine 
grain  might  pass  between  the  rings  unground.  This  is  prevented  by 
the  lever  we  have  spoken  of,  the  fulcrum  of  which  is  a  part  of  the 
frame  work,  and  which  lifts  the  inner  circle  out  of  its  position  when 
it  is  too  close  to  the  outer  ring,  and  brings  it  down  agiiin  when  forced 
up.  To  secure  it  in  this  latter  position  there  is  also  a  screw  to  con- 
fine its  action,  and  in  the  tube  through  which  it  works,  and  to  regu- 
late its  velocity  at  the  same  time.  Over  the  extinguisher-shjBped  cap 
we  have  namecl,  is  a  sort  of  inverted  seive  or  cylindrical  hut,  which 
is  the  upper  covering,  and  between  which  and  the  cap  is  kept  the 
grain  to  be  reduced,  and  there  its  entrance  between  the  rings  is 
equklized* 

Another  [>art  of  the  invention  is  to  surround  the  metal  wheels  with 
anniAh  or  circular  trenches  of  cold  water,,  keeping  the  metal  cool, 
and  preventing  the  corrosion  of  the  wheels,  and  combustion  of  the 
grain.  This  must  be  a  necessary  adjunct  to  every  mill  whereof  the 
grinding  parts  are  of  nietal,  and  although  the  idea  is  originally  ipge- 
nious,  the  application  is  manifestly  of  extreme  simplicity.  A  con- 
stant supply  of  water,  and  a  constant  drainage,  as  it  becomes  heated, 
are  all  that  is  required.  Now  as  to  the  power  by  which  this  mill  is 
to  be  wrought,  a  drawing  accompanies  the  specification,  not  only  of 
each  of  the  rings,  and  of  a  section  of  the  chief  parts  at  work,  but  of 
the  whole  machine.  In  this  the  power, is  by  a  winch  and  fly  wheel, 
with  the  means  of  adding  any  supplemental  gear  to  increase  velo- 
city. A  man's  hand  is  the  power,  and  a  crank  turning  the  spindle 
we  have  described,  causes  a  partial  revolution  of  the  inner  ring,  and 
the  revolution  can  be  made  complete  if  necestory.  Although  perfect 
rotation  is  not  so  suited  to  the  invention  as  a  vacillatpry  or  alternate 
motion,  the  supposed  advantages  of  this  invention  are  the  saving  of 
expense,  strength,  and  economy  of  space.  The  application  of  water 
is  claimed  as  new,  the  toothed  rings  are  claimed  as  new,  and  there 
is  added  a  diagram  to  show  that  any  number  of  rings  may  be  made 
to  act  in  the  manner  of  the  two  described,  by  which  the  whole  mill 
would  be  a  series  of  concentric  circles,  acting  on  each  other,  fed  in 
the  same  manner,  watered  also  for  coolness,  and  moved  with  almost 
the  same  power. 

As  a  malt  mill  it  appears  exceedingly  well  adapted,  and  it  might 
be  made  small  enough  for  a  coffee  mill,  or  a  pepper  mill.  To  these 
latter  uses  we  have  seen  a  very  similar  principle  applied. 

[i?q».  Fai.  Inv. 
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Paient  granted  to  Abraham  Adolphb  Mosbr,  Engineer,  for  tm- 
provemmte  in  certain  deecriptiont  of  Fire  Arms.  Dated  December 
15, 1831. 

This  new  wa^of  firing  muskets,  fowling  pieces,  and  pistols,  re- 

?|uires  a  verj  different  hiode  of  loadinji;,  and  a  different  sort  of  lock 
rom  those  in  use  at  present.  The  object  is  to  ignite  the  powder  at 
once  bj  a  flame  of  considerable  size  within  the  chamber,  and  withoot 
the  narrow  paasaee,  or  touch  hole,  which  is  easily  stopped  op,  and 
pves  out  a  smalf  nne  of  flame  to  the  powder  instead  of  a  broad  sheet 
as  it  ought  to  giTe.  No  priming,  therefore,  oo  percnssion  caps,  are 
used  bj  Mr.  Moser. 

His  next  object  is  to  save  time,  and  prevent  the  necessity  of  ram- 
ming down  the  cartridge.  It  is  possible,  nay  necessary,  according  to 
his  plan,  to  make  the  cartridge  so  much  less  in  diameter  than  the 
calibre  of  the  barrel,  as  to  ^llow  it  to  run'.home  instantl^r,  by  merely 
dropping  it  into  the  muzzle;  and  to  keep  it  in  its  place  till  fired,  and 
rive  it  the  force  it  gains  from  confinement,  a  small  pin  or  plug  depen- 
dent on  the  trigger  ^uard,  contracts  the  space  of  the  barrel  to  that  of 
the  cartridge  by  a  single  motion,  and  keeps  it  in  its  position  till  the 
triner  being  pulled  allows  of  its  ^ape. 

rSow  the*  mode  of  combustion  is  by  a  small  pellet  of  detonating 
mercury  secured  to  a  common  piece  of  card  wadding,  and  forming 
the  inner  end  of  the  cartridge.  This  by  way  of  priming.  Instead 
of  flint  and  steel,  there  is  a  long  pin,  secured  within  a  sheath,  and 
moving  through  the  powder  chamber  by  means  of  strong  spring. 
When  the  gun  is  loaded,  and  the  cartridge  secured,  this  pin  is  qui- 
escent in  its  sheath;  but  when  the  trigger  is  pulled,  the  sprinn  ex- 
pand and  force  the  pin  bevond  its  sheath,  to  the  detonating  pellet  on 
which  it  acts,  causing  explosion,  snd  creating  a  sheet  of  flame  within 
the  chamber  which  is  exposed  to  the  powder,  ignition  takes  place, 
and  the  gun  goes  off",  the  finger  is  removed  from  the  trigger,  the 
springs  recoil,  and' the  pin  returns  to  its  sheath  till  another  cartridge 
is  introduced,  and  it  bw;omes  necessary  to  repeat  the  action. 

The  lock  is  very  ingenious,  but  it  is  very  difficult,  perh^pu  impoa- 
sible  to  be  described  accurately  without  a  marked  drawing;  the  prin- 
ciple, however,  is  such  as  Mre  have  stated  it 

The  means  of  producing;  the  effect  by  the  aid  of  the  pin  and  the 
springs,  cai^  be  very  readily  conceived,  but  we  confess  that  the  ar- 
rangiement  of  the  parts  is  not  clear  to  us  after  the  most  careful  atndy 
of  the  specification,  and  we  will  not  attempt  to  explain  what  we  can- 
not comprehend.  The  plug,  or  stop,  by  which  the  cartridge  is  re- 
tained, appears  to  us  a  dangerous  expedient,  and  the  trigger  nard 
as  figured  in  the  drawings  is  awkward.  Neither  is  the  ram-rod  dis- 
pensed with,  though  not  used  in  loading  the  piece. 

^Sep»  Pai»  hw» 
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NoHce  respecting  the  production  ofElectriCf  or  Magnetic  SparkM^from 
the  comrMm  Magnet. 

'*  Palmam  qui  meruit  ferat,"  has  always  been  a  favourite  motto  of 
oura,  and  whirst  we  are  ready  to  award  the  high^iat  praise  to  Mr.  Fa- 
raday for  his  assiduous,  indefatigable,  philosopher-like  pursuit  of  the 
subtle  principle  and  peculiarity  of  electricity,  and  of  his  proofs  of  the 
affinity  (or  identity?)  between  it  and  magnetism;  and  whilst  we  are 
equally  prompt  to  bestow  our  meed  of  approbation  on  Dr.  Ritchie,  for 
his  advancement  of  the  same  object,  we  must  offer  the  palm  of  per^ 
feet  success  to  Mr.  Saxton,  an  ingenious  native  of  Philadelphia,  now 
residing  in  London,  as  the  original  demonstrator  of  the  capability  of 
eliciting  a  spark  from  the  common  magnet.  To  do  this,  we  must  first 
refer  to  the  Minutes  of  the  Royal  Institution* 

On  the  11th  of  May,  Dr.  Ritchie,  Professor  of  Natural  Philosophy, 
stated  to  the  Institution,  that  he  had  followed  in  the  track  of  Mr.  Fa- 
raday, In  his  late  brilliant  discoveries,  and  was  happy  to  say  that  he 
had  uniformly  arrived  at  the  same  conclusions.  He  bad  also  succeed- 
ed in  making  the  spark,  which  had  been  obtained  by  Mr.  Faraday  in 
breaking  the  magneto- electric  circle,  visible  to  a  large  assembly.  I'his 
was  done  by  placing  an  explosive  mixture  of  oxygen  and  hydrogen  in 
the  course  of  the  spark,  which  immediately  produced  a  loud  report 
and  a  flash  of  light.  He  employed  a  horse-shoe  magnet,  between  the 
ends  of  which  were  placed  a  couple  of  tubes ;  a  wire  was  introduc- 
ed into  each,  and  their  connexion  maintained  by  a  conducting  medi- 
um. The  wires  were  connected  to  the  magnet  by  the  folds  ofcopper 
riband.  The  gas  was  introduced  by  a  bladder  and  stop-cock;  the 
contact  suddenly  broken;  and  the  spark  made  evident  by  an  exnlo- 
sion.  Dr.  Ritchie  declared  his  belief  that  no  such  spark  could  be 
elicited  from  any  but  a  temporary  magnet. 

At  this  time  Mr.  Faraday  came  forward  and  stated  that  he  had  suc- 
ceeded in  obtaining  a  spark  from  a  natural  magnet.  Mr.  Faraday 
had  borrowed  Brown's  magnet  from  the  academy  at  Woolwich.  A 
small  bar  of  iron,  about  six  tnches  long,  was  used  in  contact  with  the 
extremities  of  the  magnet.  Two  connecting  wires  were  taken  from 
each  end  of  this  small  bar,  and  being  bent  at  right  angles,  overlapped 
each  other.  The  undermost  terminated  in  a  disc,  about  the  size  of 
half  a  crown.  By  a  rapid  percussion  of  the  bar  a^inst  the  magnet, 
the  disc  and  wire  broke^  in  contact,  by  their  electricity,  and  a  beautiful 
bluish  spark  was  produced. 

Now,  dates  are  very  important  to  the  identification  of  a  discovery, 
and  it  is  upon  these,  and  upon  concurrent  testimony,  that  we  rely  in 
support  of  our  conceding  to  Mr«  Saxton  the  merit  of  the  earliest  de- 
monstration of  these  interesting  phenomena  in  England.  It  was  on  the 
second  day  of  May,  that  Mr.  Saxton  first  produced  an  electric  (?) 
spark  from  a  common  magnet  of  very  great  power,  which  he  was  then 
constructing  for  exhibition  at  the  New  Gallery,  in  Adelaide  street, 
Strand ;  and  on  that,  or  the  following  day^  the  experiment  was  repeat- 
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ed  in  the  preseoce  of  Dr.  Ritchie,  who  declared  it  to  be  the  oolj  < 
he  had  witDessed.  After  some  triBing  improvemeots  had  been  made 
by  Mr.  Saxton,  in  the  apparatus  used  for  breaking  the  continuitj  of 
tiie  subtle  fluid,  he  succeeded  in  causing  the  explosion  of  gunpowder, 
A  much  less  inflammable  material  than  that  used  bj  Dr.  Ritchie,  from 
ignition  bj  the  spark,  which  we  have,  since  then,  seen  him  repeatedly 
perform.  Does  Dr.  Ritchie  call  Mr.  Saxton's  magnet  one  of  the  tem- 
porary f 

AVe  subjoin  a  description  of  the  magnet  constructed  bj  Mr.  Sax- 
ton.  It  is  called  a  horse-shoe  magnet,  ^verj  elongated,)  and  is  form- 
ed of  eight  shear  steel  plates,  twentj-eight  inches  in  length  from  the 
poles  to  the  centre  edge,  three  inches  wide^  and  forming  together  a 
thickness  of  two  inches  and  a  half;  at  the  greatest  width  of  the  corra- 
ture  it  measures  nine  inches,  and  at  the' poles  seven  inches  across; 
the  poles  have  a  return  inwards,  towards  each  other,  and  are  there  se- 
parated by  a  space  of  one  inch  and  a  half.  The  keeper,  or  liftefy 
which  is  made  of  the  purest  soft  iron,  is  four  inches  long,  one  inch  and 
a  quarter  wide,  and  one  thick.  Around  the  middle  of  the  keeper, 
and  occupying  with  its  lower  section  the  space  between  the  poles,  is 
a  wooden  winder,  having  about  one  hundred  yards  of  common  bonnet 
wire,  threaded,  from  which  the  two  ends,  composed  of  four  lengths  of 
the  wire,  twisted  together,  are  carried  out,  with  a  vertical  curve  of 
about  three-fourths  of  a  circle,  one  of  these  twisted  ends  passing  be- 
yond each  end  of  the  keeper,  and  resting  upon  the  respective  poles 
of  the  magnet.  A  small  wooden  lever  is  so  fixed  to  the  winder  and 
keeper  as  to  admit  of  the  whole  being  suddenly  forced  up  fnmi  the 
magnet  by  a  smart  stroke;  and  a  very  beautiful  and  brilliant  spark  is 
invariably  elicited,  at  whichever  end  of  the  wire  is  first  separated 
from  the  magnet. 

It  is  Mr.  Saxton's  intention  to  add  several  plates  to  his  mag;net, 
and  to  ascertain,  by  a  series  of  experiments,  the  best  size  for  the 
keeper— the  best  description  of  wire  to  be  used-— ^he  easiest  mode  of 
causing  an  instantaneous  separation  of  the  wire  from  the  magnet,  and 
other  interesting  consequences,  the  result  pf  which  we  shall  take  oc- 
casion to  communicate  to  our  readers.  [Land,  Paper. 


On  the  utUUy  of  fixing  Lightning  Conduciore  in  Ships. 

[Continued  from  p.  205.] 

12.  Althdoffh  the  application  of  lightning  conductors  to  buildings 
on  shore  is  always  judicious,  and  their  an  vantages  very  apparent, 
yet  on  ship  board,  where  the  effectsof  lightning  are  most  to  be  dread- 
ed, the  introduction  of  this  means  of  defence  has  been  slow  and  iia- 
Serfect.  The  conductor  hitherto  employed  at  sea  consists  of  long 
exibie  chains,  or  links,  of  metal,  about  the  size  of' a  goose  qnilU 
sometimes  of  iron:  those  employed  in.H.  M.  Navy,  however,  are  of 
copper;  they  are  usually  packed  in  a  box,  and  are  intended  to  be  set 
up  from  the  masthead  to  the  sea  when  occasions  require,  so  that,  as 
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•beerVed  by  Mh  Sioger  in  his  excellent  work  on  electricitji  partlj 
from  inattention,  and  partlj  from  prejudice,  they  frequently  retnain 
in  the  ship's  hold  during  long  and  hazardous  voyages  quite  unem- 
ployed; a  remark,  the  truth  of  which  is  but  too  freouently  verified 
m  the  damage  so  constantly  happening  at  sea  during  lightning  storms.* 

IS.  The  necessity  of  providing. the  best  possible  security  against 
the  effects  of  lightning  on  ship  board  has  been  long  admitted,  but 
continuous  and  fixed  metallic  rods  have  been  deemed  inapplicable 
to  ships^  in  consequence  of  their  masts,  the  only  parts  to  which  they 
can  be  attached,  being  exposed  to  chances  of  injury,  to  motion  in  a 
ifunetj  of  ways,  to  frequent  elongation  and  contraction,  and  to  thfe 
necessity  which  frequently  arises  for  removing  the  higher  masts  al^ 
together,  and  placing  them  on  deck.  It  was  probably  from  these 
causes  that  the  small  flexible  chains,  or  links,  above  mentioned,  were 
employed.  Such  conductors,  however,  will  probably,  on  examina« 
tion,  be,  found  less  applicable  than  fixed  continuous-  lines  of  metal, 
and,  in  every  point  of  view,  inefficient  substitutes  for  them.  Their 
^reat  want  of  continuity,  as  well  as  their  want  of  mass  and  surface, 
IS  very  unfavourable  to  the  transmission  of  severe  explosions,  the 
electric  matter, becomin^^  sensible  at  the  points  of  juncture,  as  is 
evident  by  the  sparks  which  appear  upon  them  at  the  time  of  the  dis- 
charge, so  that  in  some  instances  they  have  been  actually  disunited: 
they  are  likewise  objectionable  as  being  liable  to  every  species  of  in- 
jury incident  to  a  ship's  rigging,  and  much  difficulty  is  experienced 
m  keeping  them  in  their  position,  and  unbroken,  more  especially  dur- 
ing gales  of  wind,  and  at  night,  when  the  ship  is  under  sail,  and 
when  it  is  perhaps  required,  as  is  already  observed,  to  remove  some 
portion  of  the  higher  masts.  It  has  therefore  been  long  considered 
desirable  to  apply,  if  possible,  a  permanent  conductor^  which  should 
be  always  in  its  place,  and  ready  for  action;  and  variboa  attempts 
have  been  made,  and  suggestions  advanced,  at  different  times,  to  ap- 
ply fixed  jightning  conductors  in  ships,  as  the  subject  from  time  to 
time  has  demanded  further  consideration. 

To  protect  a'ship  effectually  from  damage  by  lightning;  it  is  essen- 
tial that  the  conductor  be. as  continuous  and  as  direct  as  possible, 
from  the  highest  points  to  the  sea — that  it  be  permanently  fixed  in 
the  masts,  throughout  their  whole  extent,  so  as  to  adroit  of  the  mo- 
tion of  one  portion  of  the  mast  upon  another;  and,  in  case  of  the  re- 
moval of  any  part  of  the  mast,  together  with  the  conductor  attached 
to  it,  either  frotii  accident  or  design,  the  remaining  portion  should 
still  be  perfect,  and  equivalent  to  transmit  an  electrical  discbarge 
into  the  sea. 

15.  To  fulfil  4hese  cofiditions,  pieces  of  sheet  copper,  from  one- 
eighth  to  one-sixteenth  of  an  inch  Ihick^  and  about  two  feet  long,  and 
Tarying  from  six.inches  to  one  inch  and  a  half  in  breadth,  may  be  in- 

*  Case  (  f.)  p.  204.  The  conducting  chsiny  at  the  time  of  the  first  ezplomon, 
was  stowed  away  in  its  box  below,  although' set  up  in  time  to  prevent  the  effects 
of  the  second  explosion.  A  minute  account  of  this  will  be  found  on  referring  to 
voL  Iv.  (old  series)  p.  197»  and  vol.  it.  (new  series)  p.  63. 
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serted  into  the  niMts  id  twoinniiue,  ond  over  the  otiier;  the  butts, 
or  joints,  of  the  one  beiDs;  covered  bj  the  central  portions  of  the 
other.  The  laminae  should  be  rivetted  together  at  the  butts,  so  as  to 
form  a  long,  elastic,  continuous  line;  the  whole  conductor  is  inserted 
under  the  edges  of  a  neat  groove,  ploughed  longitudinalij  in  the  aft 
side  of  the  different  masts,  and  secured  in  its  position  bj  wrought 
copper  nails,  so  as  to  present  a  fair  surface.  Tne  metallic  line  thus 
constructed,  will  then  pass  downward  from  the  copper  spindle  at  the 
mast  head,  aiona  the  aft  sides  of  the  rojal  ipast  and  top-gallant  maat, 
,  being  connected  in  its  course  with  the  copper  about  the  shee¥e  holes. 
A  copper  lining  in  Che  aft  side  of  the  cap,  throng^  which  the  top* 
mast  slides,  now  takes  up  the  connexion,  and  continues  it  over  toe 
cap,  to  the  aft  side  of  the  top-mast,  and  so  on,  as  before^  to  the  step 
of  the  mast.  Here  it  meets  a  thick,  wide,  copper  lining,  turned  round 
the  step  under  the  heel  of  the  mast,  and  resting  on  a  similar  layer 
of  copper,  fixed  to  the  keelson.  This  last  is  connected  with  spme  of 
the  keelson  bolts,  and  with  three  perpendicular  bolts  of  copper,  of 
two  inches  diameter,  which  are  driven  into  the  main  keel  open  three 
transverse,  or  horizontal,  bolts,  brought  into  immediate  contact  with 
the  copper  expanded  over  the  bottom.  The  laminae  of  copper  are 
turned  over  the  respective  mast  heads,  and  secured  about  an  inch  or 
more  down  on  the  opposite  side;  the  cap  whi(;h  corresponds  is  pre- 
pared in  a  similar  waj,  the  copper  being  continued  from  the  lining 
in  the  aft  part  of  the  round  hole,  over  the  cap  into  the  fore  pert  m 
the  square  one,  where  it  is  turned  down  and  secured  as  berore,  so 
that  when  the  cap  is  in  its  place,  the  contact  is  complete.  In  this 
waj,  we  have,  under  all  circumstances,  a  continuous  metallic  iioe, 
from  the  highest  points  to  the  sea,  which  will  transmit  the  electric 
matter  directly  through  the  keel,*  being  the  line  of  least  resistance. 

,16.  From  what  has  been  already  observed,  it  will  be  apparent, 
that,  in  whatever  position  we  suppose  the  sliding  masts  to  be  placed, 
whether  in  a  state  of  elongation  or  contraction,  still  the  line  of  con- 
duction will  remain  perfect,  for  that  part  of  the  conductor  which  ne- 
cessarily remains  below  tiie  cap  and  top,  when  the  sliding  masts  are 
struck,  is  no  longer  in  the  line  of  action,  consequently  ifs  influence 
need  not  be  considered.  * 

!'(.  The  followioe;  table  exhibits  the  mean  proportion  of  a  conduc- 
tor thus  constructed  on  one  mast  of  a  fifty  eun  frigate,  as  compared 
with  the  copper  links  usually  furnished  to  the  British  navy^  together 
with  the  necessary  equivalent  in  copper  or  iron  bolt,  in  order  to  ob- 
tain a  conductor  of  the  same  mass. 

The  resulting  quantities  in  the  last  line  at  the  bottom  of  the  taUe» 
represent,  with  t^e  exception  of  the  proposed  conductors,  the  masses, 
surfaces^  and  diameters,  of  cylindrical,  metallic  rods,  supposed  to 
extend  the  whole  length  of  the  mast.    Thus  in  column  2,  we  have 

f  Since  the  mizen-matt  doei  not  step  On  the  keelson,  it  will  be  neceaary  to 
bsve  %  metalUc  communication  at  the  step  of  the  maait  with  the  perpendioibr 
stancheon  immediately  under  it,  and  so  on  to  the  keelion,  as  befbte^  or  eke 
to  carry  the  conductor  out  at  the  sides  of  the  vessel. 
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the  diameter  and  aurface  of  a  copper  rod,  containing  2423^  cubic 
inches  of  metal,  being  an  equal  quantity  of  matter  to  that  in  the  pro- 
posed conductors,  and  from  which' it  is  calculated.  The  sums,  there* 
fdre,  are  not  the  result  of  the  addition  of  the  successive  masts.  The 
same  may  be  observed  in^  column  9;  taking  the  equivalent  in  iron.  In 
the  third  and  fourth  columns,  we  have  the  mass  and  surface  of  a  cop- 
per rod  of  half  an  inch  in  diameter,  generally  allowed  to  be  adequate 
to  any  shock  of  lightning  yet  expenenced:  and,  lastly,  in  column  4, 
webave  the  mass  and  surface  in  the  conductors  now  furnished  to  the 
British  navy;  which  we  find,  as  compared  with  the  mass  in  the  pro- 
posed  arrangement,  is  only  as  94.4 :  24£d. 


Table. 

Equivalent  in 

Mass  and 

Mass  and 

Proposed 

Equiva- 

an iron  rod;  tak- 

surface in 

surface  in 

conductors. 

lent  in  a 

ing  conducting 

a   copper 

present 

^ 

copper 

powers  only  as 

rod  of  1-2 

conduc- 

Svccmiojr  ov 

4tol. 

in.  diaro. 

tors. 

ICabts. 

i 

1 

^ 

1 

1 

c 

I 

1 

1 

1 

CO 

'P- 

CO 

M 

Q 

, 

m 

MoyalPok. 

cubic 
in. 

Sq.lll. 

to. 

iq.in. 

cnbic 
la. 

•q.in. 

in. 

cubic- 
in. 

iq.in. 

cable 
ib. 

■q.ln. 

Conductor  18  ft. 

3  in.  long»  2  in. 
wide;  two  Ismi- 

54 

ir52 

'  .56 

385 

216 

770 

142 

42 

343 

10.5 

171 

nae»  each  I«16th 

of  an  inch  thick. 

Top-galltmtmast. 

Conductor  17  ft. 

longfySJin.  wide; 
two  laminae,  one 

95 

2040 

.77 

493 

380 

986 

1.54 

40 

320 

10 

160 

1.8tfa  of  an  inch 

thick,  the  other 

1.16th. 

Topnuut. 

Conductor  50  ft. 

long;   copper   4 
in.  wide;  two  la- 

600 

9600 

1.1. 

2070 

2400 

4140 

2.2 

117 

942 

19.2 

471 

minae,  each  1.8th 

ofan  inch  thick. 

Lowef'-mad, 

Conductor  93  ft. 

long;   copper  6 

in.  wide;  two  la- 

1674 

26784 

1.38 

4837 

6696 

9675 

2.76 

219 

1753 

54.7 

876 

minse,  each  1.8th 

• 

ofan  inch  thick. 

. 

3423 

40176 

13 

8064 

9692 

16128 

2.4 

418 

3358 

94.4 

1678 
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18.  The  manner  in  which  the  conductors  here  proposed,  are  ap- 
plied to  the  mast,  gives  to  the  whole  the  form  of  a  flattened,  conical 
surface,"— wide  at  the  base,  and  diminishing  gradually  to  a  point 

It  has  been  stated  by  one  of  the  most  eminent  of  the  French  philo- 
sophers, that  this  form  is  the  best  possible  for  a  lightning  rOd. 

19.  The  objections  made  to  fixing  lightning  conductors  in  ships, 
are,  for  the  most  part,  such  as  have  been  urged  against  lightning  rods 
generally,  and  are  principally  as  follows: — It  is  said  that  by  fixing 
continuous  lines  of  metal  in  the  mast,  we  inviit  an  electrical  discham 
from  the  atmosphere,  and  that  by  means  of  an  attractive  power,  whidi, 
it  is  assumed,  the  metal  is  possessed  of,  the  explosion  is  drawn  ex- 
clusively upon  thd  vessel;  that,  inasmuch  as  we  can  never  ascertain 
the  absolute  quantity  of  electric  matter  which  may  be  discharged 
from  a  thunder  cloud,  it  is  possible  that  the  transmitting  power  of 
any  conductors  we  can  apply,  may  be  inadequate  to  the  end  in  view, 
80  that  they  may  possibly  become  fused;  and  hence  it  is  inferred  that 
much  damage  may  be  the  consequence: — That  in  fixing  lightning 
conductors  in  the  masts,  we  can  only  have  surface^  whereas,  the  pro- 
perties of  a  conductor  depend  on  the  mer^^,  and  not  on  the  surface  of 
the  metal:  hence-the  metallic  surface  is  calculated  to  do  considerable 
mischief,  by  conducting  the  lightning  into  the  body  of  the  vessel. 
Such  are  the  prmcipal  objections  to  this  application,  and  which,  it  is 
hoped,  are  fairly  stated.  They  are  well  deserving  serious  consi- 
deration, but  they  will  be  found,  on  examination,  to  be  inconsistent 
with  experience,  and  with  the  known  laws*of  electrical  action.  We 
shall,  however,  by  a  candid  enquiry,  give  these  objections  all  the  at- 
tention which  their  connexion  with  so  important  a  question  ^emBSi6^ 

20.  The  notion  that  a  lightning  rod  is  a  positii^e  evil,  will  be  found 
to  have  arisen  out  of  the  fact  already  mentioned,  (8)  namely,  that 
lightning  invariably  passes  through  the  line,  or  lines,  of  least  resist- 
ance between  the  points  of  action;  hence  it  seizes  on  all  those  sub- 
stances which  oppose  the  least  resistance  to  its  passage;  metallic 
vanes,  vane  spindles,  iron  bars,  knives,  and  pointed  metallic  txNiies, 
generally,  will  therefore  be  very  commonly  found  in  the  course  of  the 
explosion;  and  from  this  circomstance,  they  have  been  considered  to 
exert  an  attractive  force  upon  the  matter  of  lightning,  so  as  to  draw 
it  aside  from  its  destined  course  to  the  destruction  of  the  substances 
in  connexion  with  them. 

21.  It  will  be  found,  however,  that  the  action  of  pointed  metallic 
bodies  is  purely  passive;  that  they  only  afibrd,  by  the  aptness  of  their 
parts,  an  easy  transmission  to  the  electric  matter;  so  that  they  can 
no  more  be  said  to  attract  the  matter  of  lightning,  than  a  dike  can  be 
said  to  attract  the  water  which  necessarily  flows  through  it  at  the 
time  of  heavy  rain;  and«  as  in  the  one  case,  the  water  is  drawn  down 
by  a  force  not  peculiarly  appertaining  to  the  dike,  so^  in  the  other 
case,  the  electric  matter  is  lietermined  to  a  given  point,  in  a  some- 
what similar  way,  by  a  force  not  appertaining  to  the  metal.     More- 
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over,  it  maj  still  further  be  reasoned  bj  analogji  that,  as  the  quan- 
tity of  water  transmitted  will  depend  on  the  capacity  of  the  dike, 
and  the  final  protection  it  gives  in  conveying  the  quid,  on  the  length 
to  which  it  is  continued,  so,  on  the  other  hand,  the  protection  afford- 
ed by  a  lightning  rod  will  also  depend  on  it8  capacity,  and  the  dis- 
tance to  which  it  runs.  If,  in  both  cases,  the  Jength  be  extended 
until  the  force  in  aetion  be  satisfied,  the  protection  received  will  be 
as  the  capacity  for  transmitting  the  current:  if  both  be  perfect,  the 
protection  will  be  complete;  if  the  dike  be  not  present,  the  water 
most  be  supposed  to  run  loose  and  undirected;  or,  if  its  continuity 
be  frequently  interrupted,  or  narrowed  to  a  small  compass,  the  da- 
mage must  then  be  supposed  to  happen  in  the  intermediate  spaced. 
Such  is,  in  fact,  the  way  in  which  ail  bodies  of  the  conducting  class 
already  mentioned,  (4,)  operate  in.  conveying  electrical  discharges; 
and  it  must  never  be  forgotten  as  an  important  featurein  this  discus- 
sion, thatf  whenever  we  erect  an  artificial  elevation  on  the  earth's 
surface  in  the  ordinary  way,  we  do  in  fact,  set  up  a  conductor  of 
electricity,  upon  which  the  electricity  of  the  atmosphere  will  fall, 
and  no  human  power  can  prevent  it.  Hence,  if  metaliic  bodies  be 
present,  those  wiU  be^rst  assailed;  if*not,  then  the  electric  matter 
will  fall  on  the  bodies  next  in  conducting  power,  and  so  on. 

22.  A  curious  illustration,  of  this  principle,  will  be  found  in  an  eX' 
tract  from  tiie  Memoirs  of  the  Count  de  Forbin,  which  is  ^iven  in  the 
48th  vol.  of  the  Philosophical  Transactions.  *^  In' th^  night,"  says 
the  author  of  these  memoirs,  <^it  became  extremely  dark,  and  it 
thundered  and  lightened  dreadfully.  As  we  were  threatened  with 
the  ship  being  torn  to  pieces,  I  ordered  the  sails  to  be  taken  in.  We 
saw  upon  different  parts  of  the  ship  above  thirty  St  Elmo's  firesj 
amongst  the  rest  there  was  one  upen  the  top  of  the  vane  of  the  main- 
mast more  than  a  foot  and  a  half  in  height;  I  ordered  one  of  the  sail- 
ors to  take  it  down.  When  this  man  was  on  the  top,  he  heard  this 
fire;  its  noise  resembled  that  of  fired  wet  gunpowder.  I  ordered  him 
to  lower  the  vane  and  come  down,  but  scarcely  had  he  taken  the 
yane  from  its  place,  when  thejirefixeditse^uponthetopofthemainr 
nuxst^  from  which  it  was  impossible  to  remove  it." 

23.  Since,  then,  the  conducting  power  of  bodies  differs  only  in  de- 
gree, and  that  the  action  by  whiqh  they  are  assailed,  is  the  result  of 
a  great  natural  agent  quite  independent  of  them,  we  may  expect  to 
find  all  bodies  liable  to  be  assailed  by  lightning,  though  the  effects 
may  be  most  apparent  when  the  conducting  power  is  imperfect.  Thus 
we  find  cases  on  record,  of  ships  struck  by  lightning,  in  which  no 
metallic  spindles  were  present,  or  other  iron  work  about  the  mast 
head;*  moreover,  it  is  by  no  means  an  uncommon  circumstance  to 
find  trees  and  rocks  rent  asunder  by  lightning,  and  to  hear  of  men 
and  quadrupeds,  even  in  a  plain  and  open  country,  destroyed  at  the 

*  See  Pbilotophical  Transactions,  vols.  xlix.  and  Ixix.,  damage  done  to  the 
sheer  hulk  at  Plymouth,  and  on  board  the  AUas,  East  Indiaman. 
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time  of  a  thunder  storm,  when  the  electric  matter  atrikea  the  earth's 
sorface.  [Bq^.  FaL  hw. 


CrotoU  SeanumU  Octant  and  TraverH  Worker. 


The  land  surveyor  has  his  sliding  rule;  why  should  not  the  navi- 
gator also  have  bis  instrumental  calculator?    Mr.  Crow,   late  of 
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Gravesend^now  of  London,  has  fornished  an  admirable  answer  to  this 
question,  in  the  octant  and  traverse  worker,  shown  on  the  last  page. 
The  construction  of  the  instrument  is  so  simple,  and  its  utility  so 
yerj  obvious,  that  we  wonder  something  of  the  kind  has  not  been  in- 
vented before.  Seamen  work  their  reckoning  at  present  with  the 
help  of  printed  tables  of  sines,  tangents,  &c.,  which  are  calculated  on 
the  principle,  that  the  sine,  tangent,  and  secant  of  every  angle  cor* 
respond  with  the  sine,  tangent,  and  secant  of  the  circle  which  mea- 
sures that  angle,  and  that  the  sides  of  the  angle  are  in  the  same  pro- 
portion, one  to  another,  as  the  sines  of  the  opposite  angles.  Mr. 
Crow's  octant  does  this  work  for  them  mechanical  Ij,  and  with  an 
accuracj  to  which  no  pen  and  ink,  or  printed  calculations,  can  pos- 
sibly pretend.  The  instrument  is  of  a  triangular  form,  each  of  the 
three  sides  representing  the  sine,  tangent,  and  secant  of  the  oppo- 
site angle.  The  arc  is  graduated  to  45  degrees,  which  are  subdivid- 
ed by  a  vernier  into  minutes;  in  the  ordinary  traverse  tables,  de- 
grees only  are  given.  The  following  additional  explanations  we 
extract  from. a  small  descriptive  treatise  by  Mr.  Crow,  which  accom- 
panies the  octant  >— 

<^There  is  a  double  row  of  figures  to  the  degrees,  to  denote  angles 
and  their  complements  in  either  case;  that  is,  when  the  angle  is  less 
than  45  degrees,  the  lower  row  become  the  complement  of  the  given 
angle,  and  the  contrary— only  that  the  minutes  found  on  the  vernier 
are  to  be  subtracted  from  20',  and  the  difference,  added  to  the  com- 
plement will  be  the  degrees  and  minutes  greater  than  forty-five  de- 
crees. When  the  given  angle  is  less  than  forty-five  degrees,  the  in- 
dex is  to  be  placed  over  it  on  the  arch,  in  the  usual  way.  Observe 
always  to  count  from  left  toright  when  the  angle  is  less  than  forty- 
five  degrees,  and  from  right  to  left  when  it  is  more  than  forty-five 
decrees.  The^  same  observation  applies  to  the  scale  of  rhumbs  or 
points,  which  are  immediately  beloW;  for  if  the  course  be  three  points, 
it  shows  at  once  its  coropleroedt,  five  points  underneath;  and  if  five 
points  be  the  given  course,  then  the  differetice  of  latitude  is  found 
on  the  slide,  and  departure  on  the  divided  limb.  Now  for  the  three 
sides  of  the  trian^le^— 

**  First.  The  diff.  of  lat.  is  on  that  side  upon  which  the  slide  tra- 
verses; and  it  is  also  called  the  divided  limb.  Here  the  diflf.  of  lat- 
is  always  to  be  found  or  laid  off,  if  the  course  is  not  more  than  four 
points,  or  forty-five  de^ees. 

<*  Second.  The  dep.  is  the  slide,  and  traverses  up  and  down;  upon 
which  the  dep.  is  always  to  be  found  or  set  off,  when  the  course  is 
not  more  than  four  points,  or  forty-five  degrees. 

*<  Third.  The  distance  or  index.  On  this  side  of  the  triangle  the 
dist.  is  to  be  found  in  the  angle  of  intersection  with  the  slide. 

f  *  With  respect  to  the  diff.  of  lat.  and  dep.  one  general  rule  must 
invariably  be  observed — ^it  is  this :  That  when  the  given  course  is 
more  than  four  points  or  forty-five  degrees,  these  sides  change  names; 
and  so  the^  always  do  when  the  diff*.  of  lat.  is  less  than  the  dep.  For 
if  it  be  a  five  point  course,  the  diff.  of  lat  is  then  to  be  found  on  the 
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tilde,  and  dep.  on  the  limb;  and  the  same  is  to  be  obaenred  when  the 
difF.  of  lat.  ia  less  than  the  dep.;  that  is,  set  off  the  diff.  of  lat.  on  the 
slide,  and  the  dep.  on  the  limb,  when'  these  are  given  to  find  course 
and  dist;  and  the  angle  of  the  course  thus  produced  will  be  found 
on  the  arch,  and  must  be  read  off  from  right  to  left,  as  it  will  be  more 
than  fort j-five  decrees.* 

«« Fourth.  To  find  or  set  off  anj  required  number  on  the  sides  of 
the  iriangle  on  the  coknmon  scale,  No.  IQ  to  100  on  the  limb  and  io- 
dex,  and  to  75  on  the  slide-  Required  that  the  slide  should  be  placed 
to  53.2  on  the  diff.  of  lat  or  limb.  First,  find  53 ;  then  take  the  first 
aubdivision  next  to  this  last,  is  ^;  to  this  place  the  edse  of  the  slide, 
and  you  will  then  have  on  the  dUf.^of  lat  side  53.2,  the  number  re- 
quired. But  this  number  maj  be  called  53.20,  thus  bringing  out  the 
result  to  two  decimal  figure^  which  is  equal  in  accuracy  to  the  ta- 
ble of  logarithms,  only  with  this  great  advantage,  that  the  results  are 
had  by  the  instrument  tenfold  easier  and  quicker.  The  same  num- 
bers may  also  be  counted  532.  Now  the  large  scale  is  numbered  1 
to  5  on  the  two  longest  sides,  and  Jl  to  3  on  the  slide.  This  scale  is 
eonvenient  when  working  for  the  meridianal  diff.  of  lat.  as  it  fre- 
quently happens  to  run  up  to  thousands.  If  short  boards  are  made, 
as  two  to  SIX  miles,  which  often  happens  in  light  airs  and  xalms,  any 
distance  Is  readily  set  off,  and  the  corresponding  results  expeditiously 
obtained.  Now  to  suit  our  convenience,  we  may  assume  the  first  10 
on  either  of  the  sides,  on  the  common  scale,  as  one  or  unitj,  and  20 
above,  as  2,  30.as  3,  &c.;  then  will  the  first  division,  which  is  cntup 
to  the  second  line,  be  ^  and  the  longer  division  -^  &c.  &c.  In 
like  manner  mar  the  first  1  on  the  large  scale  be  assumed  as  10,  £ 
as  20,  3  as  30,  &c.;  then  will  all  the  longer  divisions  from  I  to  2, 
be  each  1,  or  unity,  and  the  subdivisions  between  these  will  each  be- 
come iV  '^^^  may  the  1  on  the  large  scale  stand  for  10(^  2  for  200, 
&c.;  the  subdivisions  then  are  1  each.  Now  admit  the  distaaoe  ran 
to  be  six  miles  on  a  S.  W.  by  S.  or  three-point  course — place  the 
chamfered  edge  of  the  index  to  3  on  the  arch,  then  bring  the  «lide  to 
cut  60,  which  now  stands  for  six  miles,  the  dist  run,  and  it  is  done. 
On  the  limb  is  5'  for  diff.  of  iat.,  and  on  the  slide  is  3'.3,  or  a  little 
more,  for  the  dep." 

The  treatise  from  which  we  have  made  the  preceding  extract,  coo- 
tains  also  numerous  examples  of  the  mode  of  calculating  by  means  of 
the  instrument;  and  these  are  so  distinct  and  clear,  that  be  most  be 
a  dull  sailor  indeed,  who  after  reading  and  working,  them,  should  find 
himself  at  a  loss  to  resolve,  by  means  of  the  octant,  any  case  what- 
ever in  practical  navigation. 

We  should  think  it  a  matter  of  regret,  were  this  instrument  to  su- 
persede altogether  what  Jack  calls  head-work;  but,  we  apprehend,  it 
IS  quite  as  likely  to  lead  him  to  the  sufllcient  reason,  in  most  cases, 
as  the  means  he  at  present  employs.    Of  books,  there  is  a  mechani- 

*  To  work  and  read  off  by  this  instrument,  it  ii  intended  that  the  heel,  or  an^ 
fular  pointy  should  be  towards  the  body. 
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cal  use,  as  well  as  there  is  of  instraments.  To  what  Mr.  Grow  says 
on  this  head,  eyery  inquisitive  landsman  who  has  trareraed  the  deep 
sea,  can  bear  witness. 

<<  How  few  among  that  useful  class  of  men,  plain  practical  sai- 
lors, are  able  to  go  toanj  extent  into  the  basis  of  the  science  of  navi- 
gation, and  who  continually  are  working  their  various  problems  with- 
out ever  thinking  further  than  that  they  are  to  add  tc^etber  certain 
numbers,  and  subtract  ethers;  and  that  if  they  do  this  right,  they  at 
last  arrive  at  the  desired  result !  This  instrument  will  insensibly  im- 
press.upon  the  minds  of  those  who  use  it,  that  in  every  triangle  all 
the  parts  bear  a  rigid  and  definite  relation  to  each  other,  and  that 
havine  certain  things  given,  certain  others  «an  thence  invariably  be 
foundi  and  that  any  three  thinp  that  can  be  brought  to  the  shape  of 
a  triangle,  become,  thereby..  ob|ect8  of  simple  computation,  whether 
they  are  distance,  difference  oflatitude  and  departure,  or  the  main- 
mast, a  main  shroud,  and  the  horizontal  line  joining  that  mast  and 
shroud  alo&g  the  deck." 

Besides,  as  the  results  produced  by  thi»  instrument  must  necessa- 
rily be  perfectly  correct,  it  furnishes  an  ezceUent  means  of  verifying 
computations,  and  must,  on  this  account  alone,  be  of  great  use  to  the 
young  and  inexperienced. 

AVe  earnestly  hope  that  Mr.  Crow  will,  not  go  without  the  reward 
which  he  deserves  for  this  valuable  contribution  to  nautical  practice. 
He  acknowledges  to  have  received  '*  liberal  support  and  approval  from 
the  Hon.  East  India  Company;"  but  speaks  of  the  introduction  of 
the  instrument  into  the^Royal  Navy,  as  *<a  hope  yet  to  be  indulged." 
How  is  this?  To  whom  can  the  improvement  of  navigation  be  of  more 
importance  than  to  the  government  of  this,  the  first  maritime  nation 
in  the  world  ?  Thousands  and  tens  of  thousands  have  been  lavished 
by  it  on  inventions,  (Rotch's  fid,  for  example)  of  not  a  tenth  part  the 
importance.  {Mech.  mag. 


^  Seleciionsfrom  Professor  Babbage^s  Work  ^on  the  Econorhy  of 
MaMnery  and  Manufactures.^^ 

Lace  made  by  Caterpillars. 

A  most  extraordinary  species  of  manufiicture,  which  is,  in  a  slight 
degree,  connected  with  copyins,  has  been  contrived  by  an  officer  of  en- 
gineers, residing  at  Munich.  It  consists  of  lace,  and  veils,  with  open 
patterns  in  them,  made  entirely  by  caterpillars.  The  following  is  the 
mode  of  proceeding  adopted :— - 

HAving  made  a  paste  of  the  leaves  of  the  plant,  on  which  the  spe- 
cies of  caterpillar  he  employs  feeds,  he  spreads  it  thinly  across  a 
stone,  or  other  flat  substance,  of  the  required  size.  He  then  with  a 
camel's  hair  pencil,  dipped  in  olive  oil,  draws  the  pattern  he  wishes 
the  insects  to  leave  open.  This  stone  is  then  placed  in  an  inclined 
position,  and  a  considerable  number  of  the  caterpillars  are  placed  at 
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the  bottom.  A  peculiar  Bpecies  is  cbosoD,  which  spins  a  strong  wd>; 
and  the  animals  commence  at  the  bottom*  eating  and  spinning  their 
WSJ  up  to  the  top,  carefullj  avoiding  everj  part  touched  by  the  oil, 
but  devouring  every  other  part  of  the  paste.  The  extreme  lightness 
of  these  veils,  combined  with  some  strength,  istruljsnrpriMng.  One 
of  them  measuring  twentj-six  and  a  half  inches  bj  seventeen  inches, 
weighed  only  1.31  grains,  a  degree  of  lightness  which  will  appear 
more  strongly  bv  contrast  with  other  fabrics.  One  square  yanl  of 
the  substance  of  which  these  veils  are  made  weighs  four  grains  and 
one-third,  whilst  one  square  yard  of  silk  gauze  weighs  one  hundred 
and  thirty  •seven  grains,  and  one  square  yard  of  the  finest  patent  net 
weighs  two  hundred  and  sixty -two  grains  and  a  half* 


Cannenient  method  of  Chuging. 

The  time  and  labour  consumed  In  puging  casks  partly  filled,  has 
led  to  an  improvement  which,  by  the  simplest  means,  obviates  a  con- 
siderable inconvenience,  and  enables  any  person  to  read  ofl^  on  a 
scale,  the  number  of  gallons  contained  in  any  vessel  as  readily  as  he 
does  the  degrees  of  heat  indicated  by  his  thermometer.  A  smiil  stop- 
cock is  inserted  near  the  bottom  of  the  cask,  which  it  connects  with 
a  glass  tube  of  narrow  bore  fixed  to  a  scale  on  the  side  of  the  cask, 
and  rising  a  little  above  its  top.  The  plug  of  the  cock  must  be  turned 
into  three  positions :  in  the  first  it  cuts  off  all  communication  with 
the  cask:  in  the  second,  it  opens  a  communication  between  the  cask 
and  the  glass  tube :  and  in  the  third,  it  cuts  off  the  connexion  be- 
tween the  cask  and  the  tube,  and  opens  a  communication  between  the 
tube  and  anv  vessel  held  beneath  the  cock  to  receive  its  contents. 
The  scale  of  the  tube  is  graduated  by  opening  the  communication  be- 
tween the  cask  and  the  tube,  and  pouring  into  the  cask  a  gallon  of 
water.  A  line  is  then  drawn  on  the  scale  opposite  the  place  in  the 
tube  to  which  the  water  rises.  The  operation  is  repeated,  and  at  each 
successive  gallon  a  new  line  is  drawn.  Thus  the  scale  being  formed 
by  actual  measurement,*  both  the  proprietor  and  the  excise  officer 
see,  on  inspection,  the  contents  of  each  cask,  and  the  tedious  process 
of  gauging  is  altogether  dispensed  with.  Other  advantages  accrae 
from  this  simple  contrivance  in  the  ^reat  economy  of  time  which  it 
introduces  in  making  mixtures  of  different  spirits,  in  taking  stock, 
and  in  receiving  spirits  from  the  distiller. 


JHamondefor  Cutting  Glass. 

The'aK  of  using  the  diamond  for  cutting  glass  has  undergone,  with- 
in a  few  years,  a  very  important  improvement.    A  glazier's  appren- 

*  This  contrivuice  is  due  to  Mr.  Hennekji  of  High  Holbom,  in  whose 
blishnient  it  is  in  constant  employment. 
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tice,  when  ttsing  a  diamond  set  in  a  conical  ferule,  at  was  alwa^  the 
practice  about  twenty  years  ago,  found  great  difficulty  in  acquiring 
the  art  of  using  it  with  certainty,  and  at  the  end  of  a  seven  years 
apprenticeship,  many  were  found  but  indifferently  skilled  in  its  em- 
ployment This  arose  from  the  difficulty  of  finding  the  precise  angle 
at  which  the  diamond  cuts,  and  of  guiding  it  along  the  glasa  at  the 
proper  inclination  when  that  anele  is  found.  Almost  the  whole  of 
the  time  consumed,  and  of  the  sfass  destroyed  in  acquirins  the  art  of 
cutting  glass,  may  now  be  saved  by  the  use  of  an  improved  tool.  The 
gem  is  set  in  a  smalt  piece  of  squared  brass,  with  its  edge  nearly  pa- 
rallel to  one  side  of  the  square.  A  person  skilled  in  its  use  now 
files  away  one  side  of  the  brass,  until,  by  trial,  he  finds  that  the  dia- 
mond will  make  a  clean  cut,  when  guided  by  keeping  this  edge  press- 
ed against  a  ruler.  The  diamond  and-  its  mounting  are^  now  attached 
to  a  stick  similar  to  a  pencil,  by  means  of  a  swivel,  allowing  a  small 
angular  motion.  Thus  the  merest  tyro  at  once  applies  the  cutting 
edge  at  the  proper  angle,  by  pressing  the  side  of  the  brass  against  a 
ruler;  and  even  tbou^  the  part  he  holds  in  his  hand  should  deviate 
a  little  from  the  required  angle,  it  communicates  no  lrreeu)arlty  to 
the  position  of  the  diamond,  which  rarely  fails  to  do  its  office  when 
thus  employed. 

The  relative  hardness  of  the  diamond,  in  different  directions,  is  a 
singular  fact  An  experienced  workman,  on  whose  judgment  I  can 
rely,  ipformed  me  that  he  had  seen  a  diamond  ground  with  diamond 
powder  on  a  cast  iron  mill  for  three  hours  without  its  being  at  all 
worn,  but  that  changing  its  direction  with  reference  to  the  grinding 
surface,  the  same  edge  was  ground  down. 


ExamfiU  of  the  method  of  Calculating  by  Maehinery. 

As  the  possibility  of  performing  arithmetical  calculations  by  ma- 
chinery may  appear  to  non-mathematical  readers  to  be  rather  too 
large  a  postulate,  and  as  it  is  connected  with  the  subject  of  the  divt- 
9ion  oftaboufy  I  shall  here  endeavour  in  a  few  lines  to  give  some  slight 
perception  of  the  manner  in  which  this  can  be  done,  and  thus  remove 
a  small  portion  of  the  veil  which  covers  that  apparent  mystery. 

That  nearly  aH  tables  of  numbers  which  follow  any  lawi,  however 
eon^Heated^  may  beformed^  to  a  greater  or  less  extent^  solely  by  the 
proper  arrangement  of  the  successive* ad^ion  and  subtraction  of  num- 
bers befitting  each  tabhy  is  a  general  principle,  which  can  be  demon- 
strated to  those  only  who  are  well  acquainted  with  mathematics;  but 
the  mind,  even  of  the  reader  who  is  slightly  acquainted  with  that  sci- 


ence, will  readily  conceive  that  it  is  not  impossible,  by  attending  to 
the  following  examples.    Let  us  consider  the  subjoined  table.   This 

extensive  use,  which  has  been 
r  in  many  countries,  and  is  call- 


iiic  luiiuwiug  ezainpics.      mjk\,  us  uuiibh 

table  is  the  beginning  of  one  in  very  extensive  use,  which  has  been 
printed  and  reprinted  very  frequently] 


ed  a  table  of  square  numbers. 
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Terms  of 
theUble. 

A 

Uble 
of  Bqaares. 

B 

first 
diflTerence. 

C 

second 
difTefence. 

r 

1 

3 

? 

2 

4 

5 

3 

9 

2 

r 

4 

16 

2 

9 

5 

25 

2 

11 

6 

36 

13 

r 

49 

Any  number  in  the  table,  colamn  A,  may  be  obtained  bj  no/d- 
pi jing  the  namber  which  expreages  the  distance  of  that  term  fFom  the 
commencement  of  the  table  bj  itself;  thus  25  is  the  5tb  term  from 
the  beginning  of  the  table,  and  five  multiplied  by  itself,  or  by  five,  is 
equal  to  £5.  Let  us  now  subtract  each  term  of  this  table  from  the 
next  succeeding  term,  and  phice  the  results  in  another  column,  (B,) 
which  may  be  called  first  difference  column.  If  we  again  subtract 
each  terra  from  this  first  difference  from  the  succeeding  term,  we  find 
the  result  is  always  the  number  two,  (column  C;)  and  that  the  same 
number  will  always  recur  in  that  column,  which  may  be  called  tiie 
second  difference,  will  appear  to  any  person  who  takes  the  troabie  (• 
carry  on  the  table  a  few  terms  further.  Now  when  once  this  is  admitted 
as  a  known  fact,  it  is  quite  clear  that,  provided  the  first  term  (1)  of 
the  table,  the  first  term  (3)  of  the  first  differences,  and  the  first  terra 
(S)  of  the  second  or  constant  difference,  are  originally  given,  we  can 
contrive  the  table  of  square  numbers  to  any  extent,  merely  by  sim- 
ple addition :  for  the  series  of  first  differences  may  be  formed  by  re- 
peatedly adding  the  constant  difference  2  to  (3)  the  first  number,  co- 
lumn B,  and  we  then  necessariljr  have  the  series  of  odd  numben,  3, 
5,  7,  &c.;  and  again,  by  successively  adding  each  of  these  to  the  first 
number  (1)  of  the  table,  we  produce  the  square  numbers. 

Having  thus,  I  hope,  thrown  some  light  upon  the  theoretical  part 
of  the  question,  I  shall  endeavour  to  show  that  the  mechanical  execa- 
tion  of  such  an  engine  as  would  produce  this  series  of  numbers,  is 
not  so  far  removed  from  that  of  ordinary  machinery  as  might  be  con- 
ceived. Let  the  reader  imagine  three  clocks,  placed  on  a  table  side 
by  side,  each  having  only  one  hand,  and  each  having  a  thousand  di- 
visions instead  of  twelve  hours  marked  on  the  face,  and  every  time  a 
strins;  is  pulled  let  them  strike  on  a  bell  the  number  of  divisions  to 
which  the  hands  point  Let  him  further  suppose  that  two  of  the 
clocks,  for  the  sake  of  distinction  called  B  and  C,  have  some  me- 
chanism by  which  the  clock  C  advances  the  hand  of  the  clock  B  one 
division  for  each  stroke  it  makes  upon  its  own  bell;  and  let  the  clock 
B,  by  a  similar  contrivance,  advance  the  hand  of  the  clock  A  one  di- 
vision for  each  stroke  it  makes  upon  its  own  bell.  With  such  an  ar- 
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rangemeot,  having  set  the  clock  A  to  the  diviaion  f,  that  of  B  to  III, 
and  that  of  G  to  11,  let  the  reader  imagine  the  repeating  parts  of  the 
clocks  to  be  set  in  motion  continually  in  the  following  order:  ▼!£.. 
pull  the  string  of  clock  A;  pull  the  string  of  clock  B^  pull  the  string 
of  clock  G. 


Repetition 

of 

process. 

Move- 
ments. 

Clock  A. 

Hand  set  to 
I. 

Clock  B, 

Hand  set  to 
HI. 

Clock  C. 

Hand  set  to 
H. 

1^ 

Pull  A. 

—  B. 

—  C. 

Table. 
A  strikes        .            1 
(  The  hand  is  ad-*) 
^vanced  (by  B)  3 1 
C,divi«Ons.             j 

1st  diir. 
■ 
B  strikes           -          3 

TThe  hand  is  ad-") 
^vanced  (by C) 2 C 
Q  divisions.             j 

2nd.  diff. 

C  strikes 
2 

2. 

Pull  A. 

—  B. 

—  C. 

A  strikes           -         4 
TThe  hand  is  ad-") 
-?vanced(byB)5S. 
C.  divisions.            j 

B  strikes    '       -         5 

TThe  hand  is  adO 
•j  vanced  (by  C)  2  S. 
C.  divisions.             j 

C  strikes 
2 

3^ 

" 

Pull  A. 

—  B. 

—  C. 

Astrikes           -          9 
TThe  hand  is  ad-") 
^vanced  (by  B)  7 S. 
^.divisions.            j 

B  strikes      '  -           7 

fThe  hand  is  ad-") 
-l  vanced  (by  C)  2  V 
V.divi8ion8.            J 

0  strikes 
2 

4h 

r 

Pull  A. 
—  B. 

-  c. 

A  strikes         -          16 
TThc  hand  is  ad-*) 
«?  vanced  (by  B)  9  5. 
CdivisioDS.            j 

B  strikes         -            9 

rrhe  hand  is  ad-*^ 

<  vanced  (by  C)  2  S^ 

V.divisions.      ,      J 

C  strikes 
2 

5-< 

PuUA. 

—  B. 

—  C. 

A  strikes         -          25 
TThehandisad-') 
-?  vanced   (by  B)V 
CH  divisions.        J 

B  strikes         -         H 

(The  hand  is  ad-^ 

-^vanced  (by  C)  2  y 

^divisions.            J 

C  strikes 
2 

6^ 

. 

Pull  A. 

—  B. 

—  C. 

Astrikes         -          36 
r  The  hand  is  ad.-| 
^vanced    (by  B)  ^ 
ClSdiviMons.       J 

B  strikes        -         13 

rrhe  hand  is  ad-"^ 

^  vanced  (by  C)  2  S- 

^.divisions.            J 

C  strikes 
2 
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If  now  only  those  divtsions  struck  and  pointed  at  by  the  clock  C 
be  attended  to  and  written  down,  it  will  be  found  that  they  produce 
the  series  of  the  squares  of  the  natural  numbers* 
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AN1>  THE  BEOOHDIMO  OF 

AIMEERICAlir  AND  OTHER  PATENTED  INYBNTIONS. 


DECEMBER,  1832. 


Remarks  iq)on  the  recent  patent  for  a  Sliot^  and  Shellj  with  Spiral 

Fianchee, 

TO  THB  GOMXITTU  OV  FU^LICATtORS. 

6ENTLBMEN,-^The  October  namber  of  jour  Journal  contains  an 
acc^ount  of  the  specification  of  a  patent,  granted  to  William  B.  Pier 
and  Andrew  Mark,  of  Detroit,  Michigan  Territory,  *'  for  an  improve- 
ment in  the  science  of  gunnery,  which  may  be  Used  as  a  substitute 
for  the  ordinary  bomb  shell,  or  hovvitzer,  &c."  It  can,  t  think,  be 
shown  that  the  patentees  have  been  anticipated  in  the  principles  of 
their  intention,  and  that  various  defects  to  which,  in  practice^  their 
plan  would  be  liable,  have  been  avoided  in  the  prior  invention  to 
which  I  allude.  If  these  facts  are  so,  while  one  must  regret  the  ex- 
penditure of  ingenuity,  of  time,  and,  perhaps,  of  money,  already  en- 
countered by  the  patentees,  it  can  but  be  a  service  to  them  to  pre- 
yent  their  more  serious  loss  of  each,  which,  probably,  will  be  conse- 
quent on  endeavours  to  bring  the  scheme  into  use,  under  the  sanction 
of  a  patent  right  which  cannot  be  sustained. 

It  is  well  known  that  a  canon  ball,  whatever  pains  may  have  been 
taken  in  its  casting,  is,  as  a  general  rule,  not  of  uniform  density 
throughout;  as  a  consequence  of  this,  if  a  ball  were  supposed  to  leave 
the  muzzle  of  a  gun  without  having  acquired  a  rotary  motion,  the 
forces  which  act  upon  it  in  its  flight  would  produce  such  a  motion. 
This  is  especially  the  case  with  hollow  shot,  or  shells,  the  construction 
and  loading  of  which  effectually  prevent  the  coinciding  of  the  centre 
of  gravity  with  the  centre  of  the  shell.  These  projectiles  are  placed 
in  the  mortar,  from  which  they  are  thrown,  with  the  fusee  towards  the 
muzzle;  immediately  on  leaving  the  muzzle  the  fusee  ia  seen  turn- 

YoL.  X.— No.  6.'^Dbcbmbeb,  18Sd.  46 
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ed  ID  the  opposite  directioDt  and  a  rotation  which  may  be  very  dis- 
tinctly traced  in  night  firiniCf  is  commenced  about  a  line  inclined 
to  the  axis  of  the  mortar.  This  rotation  produces  not  only  a  de- 
viation in  the  shell,  or  shot,  in  the  vertical  plane  passing  through 
the  axis  of  the  piece,  but  also  from  that  plane.  In  small  arms^  the 
defects  just  stated  are  remedied  by  grooving  the  barrel,  as  in  the  rifle. 
By  these  grooves  a  tendency  to  rotation  is  produced  in  the  ball  while 
passing  through  the  barrel;  a  rotation  which  the  action  of  the  air, 
upon  the  grooves  produced  in  the  ball,  tends  to  keep  up.  The  axis  of 
rotation  coincides  with  that  of  the  barrel,  and  there  is  no  tendency 
produced  to  vary  the  curve  in  the  plane  of  projection,  nor  to  depart 
from  that  plane;  under  these  circumstances  the  aim  becomes  certain* 

We  may  suppose  the  patentees  to  have  reasoned  upon  some  such 
principles  in  their  endeavour  to  give  to  larger  projectiles  the  accura- 
cy of  flight  of  the  rifle  ball.  They  propose  to  effect  this  bj  using 
spiral  flanches  upon  their  shells,  or  shot,  by  which  to  give  a  rotation 
similar  to  that  produced  in  the  rifle.  The  form  of  the  shot,  inde- 
pendently of  the  flanches,  *'  is  that  of  an  elongated  egg  with  the  small 
end  truncated*,  or  cut  square  off'."  <<The  large,  or  forward  end, 
which  nearly  fits  the  calibre  of  the  piece,  is  a  solid  hemisphere  of  me- 
tal, ,the  weight  of  which  will  insure  its  keeping  the  proper  direction 
when  fired  from  the  piece."  This  form  is  admirably  calculated  to 
defeat  the  object  to  be  accomplished  by  the  flanches,  and  would  seem 
to  show  that  I  have  attributed  too  much  practical  knowledge  of  the 
motion  of  projectiles  to  the  patentees.  It  is  certain  that  the  solid 
hemisphere  in  front,  instead  of  increasing  the  accuracy  of  the  fire, 
would,  by  a  tendency  to  descend,  at  the  instant  of  leaving  the  piece, 
begin  a  rotation  about  an  axis  perpendicular  to  the  axis  of  the  piece, 
the  effect  of  which  on  the  rotation  to  be  produced  by  the  flanches,  pa- 
Fallel  to  that  axis,  is  obvious. 

The  shell  now  patented  is  <*to  be  made  to  explode  bv  means  of 
percussion  powder.  For  this  purpose  a  hole  is  to  be  drilled  thnrag^ 
the  larger  end,  or  bulb,  of  the  shell,  in  the  direction  of  the  axis."  <*  An 
iron  or  steel  bolt  surrounded  by  leather,  or  other  elastic  substance, 
is  put  over  the  percussion  powder,  and  extends  out  from  the  front  of 
the  shell;  its  exterior  end  widens  out  like  a  nail  or  bolt  head.  This 
striking  against  any  hard  substance,  occasions  the  contents  of  the 
shell  to  explode." 

I  shall  snow  that  the  patentees  have  been  anticipated  in  their  deugn 
of  using  spiral  flanches,  and,  also,  in  their  project  for  making  a  shell  to 
explode  when  it  strikes;  unless,  indeed,  in  relation  to  the  latter  point, 
the  use  of  a  conical  plug  of  iron,  covered  with  leather,  insteaa  of  a 
wooden  cylinder,  be,  temrdcaUy^  of  importance.  With  regard  to  the 
form  of  the  shell,  if  my  remarks  be  correct,  it  is  very  defective. 

To  prove  the  positions  taken,  I  shall  give  extracts  from  a  ^  De- 
scription of  a  Percussion  shell,*  to  be  fired  horizontally  from  a  com- 
mon gun.     By  Lieutenant  Colonel  Miller,  late  of  the  Rifle  Bri- 

^  Transactiona  of  the  Uoyal  Society  of  London,  Part  I,.  1837^ 
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Kde/'  &c«  This  paper  was  published  in  1827,  and  purports  to  have 
en  read  before  tne  Royal  Society  of  London,  on  the  l6th  and  2Sd 
of  November,  1826. 

After  giving  an  outline  of  the  theory  of  the  rifle,  Col.  Miller  de- 
tails experiments,  by  which  he  proved  that  a  rotary  motion  about 
the  loneer  axis  of  a  projectile  might  be  given  to  it  by  grooving  the 
projectne  itself.  The  cylindrical  form  was  first  tried,  and  subse- 
quently an  attempt  made  to  terminate  the  cylinder  by  a  hemisphere, 
which  failed.  The  conclusions  drawn  from  the  experiments  are  thus 
stated.  .  • 

**  Having,  as  I  conceived,  conclusively  ascertained  by  experiment, 
that  the  spiral  motion  might  be  communicated  to  a  grooved  cylindri- 
cal ball'  fired  from  a  plain  barrel,  it  occurred  to  me  that  by  tne  help 
of  this  principle,  shells  might  be  so  constructed  as  to  explode  by  per- 
cussion. The  plan  I  have  adopted  for  this  purpose  will  be  easilv  un- 
derstood by  an  examination  of  the  annexed  figure.*  A,  refund  peg 
is  placed  in  the  apex  of  the  cone,  working  in  a  cylinder,  and  a  pellet 
of  percussion  powder  is  placed  under  the  peg,  and  over  the  vent 
which  communicates  with  the  cavity  of  the  shell.  By  this  means,  as 
«oon  as  the. point  of  the  peg  strikes  against  any  hard  substance,  it 
slides  in,  and  ignitefs  the  percussion  powder,  which  instantly  com- 
municates with  the  bursting  charge.'' 

An  account  of  experiments  with  these  shells  in  different  situations, 
with  various  charges,  and  fired  at  different  objects,  is  next  given: 
two  series  of  these  experiments  were  made  in  1823,  and  a  third 
in  1826.    From  these  the  following  conclusions  are  drawn. 

**  So  far  as  range  and  efficiency  are  concerned,  the  experiments 
have  perhaps  been  as  successful  as  could  have  been  expected,  in  so 
novel  an  invention.  With  respect  to  accuracy  of  fire,  I  am  fully  sensi- 
ble that  much  still  remains  to  be  done;  and  to  those  who  ask  why 
this  most  important  object  was  not  more  completely  attained  before 
the  discovery  was  submitted  to  the  public,  I  beg  leave  to  answer, 
that  no  invention  in  gunnery,  so  far  as  I  am  aware,  either  in  former 
or  more  recent  times,  has  ever  been  brought  to  perfection  without 
the  help  of  long  continued  and  laborious  experiments,  which  from 
their  nature  are  so  expensive  that  they  cannot  be  expected  to  be  pro- 
secutedat  the  cost  of  any  individual.  In  the  present  instance,  only 
one  hundred  and  four  shells  have  been  fired  altogether,  eighty-five 
of  which  were  filled  with  powder,  and,  out  of  these,  thirty-nine  ex- 
ploded upon  striking  the  objects  fired  at  In  the  experiments  made 
at  Woolwich,  on  the  Pheasant,  sloop  of  war,  in  the  river,  which  are 
certainly  the  roost  important  that  have  yet  been  made,  only  eleven 
succeeded  out  of  thirty-one;  no  great  number  certainly,  but  at  the 
same  time  enodgh  to  have  destroyed  the  vessel  had  they  been  heavy 
metal.  The  fire  at  present  is  sufficiently  accurate  for  the  range  at 
which  naval  actions  are  generally  fought,  but  the  object  in  view  is  to 
make  them  available  to  the  full  extent  of  their  range,  and  I  shall  ac- 
cordingly point  out  the  means  by  which  I  conceive  this  object  may 

*  See  the  cut  on  p.  364. 
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be  very  mach  facilitated.  Considerable  improTement  may,  I  think, 
yet  be  made  in  the  mode  of  casting  them;  for  although  the  gentlemen 
of  the  Carron  Company  have  bestowed  great  pains  on  those  that  were 
cast  by  them,  it  seldom  happens,  in  matters  of  this  kind,  that  the 
roost  simple  process  is  discovered  in  the  first  instance.  They  may 
also  be  turned  in  a  lathe  by  means  of  machinery,  which  th^r  shape 
will  allow  them  to  be  with  great  facility,  and  thus  rendered  perfectly 
cylindrical,  and  of  the  same  size.  In  the  course  of  the  expneriments 
that  have  been  made,  the  shell  has  also  been  greatly  improved  b^  an 
addition  to  the  length  originally  given  to  it.  This  might,  a  priori, 
have  been  expected,  as  its  weight  is  increased  without  increasing  the 
resistance  of  the  air;  and  by  wis  alteration  its  range  is  found,  to  be 
increased  also.  The  accuracy  of  fire  is  also  found  to  be  greater,  as 
the  angle  of  departure  is  diminished.  Hence,  greater  accuracy  of 
fire  may  be  expected  from  heavy  guns  than  from  light  ones,  the  sides 
of  the  shelNin  the  former  being  much  longer  than  in  the  latter,  while 
the  windage  in  both  is  equal.  The  following  construction  of  a  shell 
for  a  nine  pounder,  I  consider  as  the  best,  so  far  as  the  experiments 
made  will  allow  me  to  determine.  In  these  proportions  the  lei^ 
of  the  sides  is  increased  half  an  inch  beyond  that  of  any  yet  used,  and 
the  twist  is  reduced  from  fifty-five  to  seventy-two  inches. 

Length,  -  -  " 

Diameter, 

Length  of  sides, 

Height  of  cone,     -  .    - 

Depth  of  grooves. 

Width  ofditto  round  the  circum- 
ference,     *      - 

Length  of  peg. 

Diameter  of  ditto»  • 

Diameter  of  vent, 

Thickness  of  sides. 

Thickness  of  bottom,    - 

Diameter  of  chamber, 

Height  ofditto, 

Windage,  -  -        0.04 

The  necessity  of  perfectly  balancing  the  shell  is  insisted  on,  and  a 
method  of  effecting  it  is  given  in  the  paragraph  which  follows. 

**  In  all  the  experiments  already  made,  it  has  been  observed  that 
the  line  of  fire  is  generally  good,  but  that  the  shells  which  have  miss- 
ed the  object,  went  almost  invariably  either  too  high  or  too  low, 
which  is  exactly  the  result  we  might,  from  theory,  expect,  when  their 
ends  kre  not  perfectly  balanced.  The  method  of  proving  whether 
their  ends  be  exactly  balanced,  is  by  floating  them  in  mercury,  their 
specific  gravity  when  filled  being  something  less  than  half  that  of  mer- 
cury. When  properly  balanced,  they  float  horizontally,  and  the  ba- 
lance is  not  perfect  until  that  is  effected.'' 

The  successful  experiments  of  the  Messrs.  Stevens,  of  New  York, 
with  shells  exploding  on  striking  an  object,  were  prior  to  those  of 
Col.  Miller;  the  details  of  them,  and  the  method  of  accomplishing 
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their  object,  were,  I  believe,  DeVer  made  poblic.  The  form  of  the 
shell  differed  from  that  of  Col.  Miller,  as  well  as  that  of  the  recent 
patentees, 

B. 


Expansion  and  CorUraetion  of  Coping' Stones. 

.  \  ■ 

TO  THE  SDITOB  OF  THS  JOinurAI.  01  THS  IBAVKUIT  IXITITUTB. 

Sir, — Observing  in  your  number  for  July,  18S2,  that  the  contrac- 
tion and  expansion  of  coping  stones  had  been  attended  with  unplea- 
sant consequences  in  the  opening  of  the  joints,  I  take  the  liberty  of 
handing  you  the  annexed  sketch  for  the  joints  of  copine  stones,  which 
has  been  found  sufficient  to  protect  the  wall  from  the  drip  at  the 
joints.  If  the  joints  are  made  as  in  the  sketch  the  water  can  never 
injure  the  wall  through  them. 


'j^LlIa^ 


JZ^ 


It  is  necessary  that  the  water  should  pass  through  the  joints  A,  B, 
C,  to  set  to  the  wall,  but  this  is  effectually  prevented  by  the  inclina- 
tion of  the  joint  B.  It  is  more  expensive  than  the  common  method, 
but  needs  no  cement,  and  the  ordinary  contractioas  and  expansions 
can  never  injure  it. 

I  am,  sir,^  respectfully, 

Your  obedient  servant,  • 

W.T. 
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FRANKLIN  INSTITUTE. 

Cantinuatwn  of  the  Report  of  the  Committee  of  the  Franklin  MM 
of  Pennsylvania^  appointed  May^  1839,  to  ateertain^  by  txperimeni, 
the  value  of  Water  aa  a  moving  Power. 

[Continued  from  p.  302.] 
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Water  run  over  the  gate  2j 
inches  deep,  when  drawn 
entirely^open  with  6  ft.  8 
inches  head  and  fall — wheel 
removed    one    inch    from 
breast— tail-way  one-eighth 
in.  from  bottom  of  wheel. 
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Quarterly  Meeting. 

The  thirty-fifth  quai-terlj  meeting  of  the  Institute- was  held  at  their 
Hali,  October  18,  1832. 

AL&XAN9ER  Ferguson  was  appointed  Chairman,  and 

Frederick  Fraley,  Recording  Secretary,  P.  T. 

The  minutes  of  the  thirty-third  quarterly  meeting  were  read  and 
approved. 

The  thirty-fifth  quarterly  Report  of  the  Board  of  Managers  was 
read  and  accepted,  when,  on  motion,  it  was  referred  to  the  commit- 
tee on  Publications^  with  instruction  to  publish  it  in  the  Journal  of 
the  Institute. 

The  quarterly  report  of  the  Treasurer  was  read  and  accepted. 

On  motion,  the  reading  of  the  thirty-fourth  quarterly  report  of 
the  Board  of  Managers  was  called  for,  as  a  quorum  sufficient  to  trans- 
act business  did  not  attend  on  the  evening  appointed  for  that  meeting, 
and  the  report  was  not  read;  after  reading  the  report  it  was  accept«l 
and  referred  to  the  committee  on  publications  for  iosertioii  in  the 
Journal  of  the  Institute* 

Professor  A,  D;  Bache  made  some  remarks  on  the  art  of  medal 
ruling,  in  which  he  claimed  the  credit  of  the  present  useful  applica- 
tion of  it  for  America:  he  submitted  specimens  of  the  work  executed 
by  Asa  Spencer,  of  Philadelphia,  to  the  meetins,  and  the  first  pub- 
lished specimen  of  the  execution  of  Mr.  Bate,  ofLondon,  contained 
in  Prof.  Babbaee's  work  on  the  economy  of  manufactures  and  ma- 
chinery. He  drew  a  comparison  between  the  works,  favourable  to 
that  of  Mr.  Spencer,  remarking  that  the  distortion  produced  by  the 
method  used  by  this  artist,  although  it  would  become  perceptible  ia 
works  of  very  high  relief,  was  scarcely  so  in  medal  ruling,  and  did 
not  turn  the  balance  in  favour  of  the  work  of  Mr,  Bate  of  which 
the  specimen  was  exhibited. 

A  copy  of  the  diploma  of  membership  of  the  Institute,  just  finish- 
ed, was  laid  on  the  table  for  the  inspection  of  the  members. 
Ei^tract  from  the  minutes. 

Alexr.  Ferguson,  Chairman, 

Frederiok  Fralkt,  .ffee.  Sec.  P.  7! 


Tidrtyfourth  Quarterly  Report  of  the  Board  ofMmagors  of  the 
ISankHn  Institute, 
Ball  of  the  PrankUn  InetUute,  July  12, 1835^ 

The  Board  of  Managers  respectfully  present  to  the  Institute  their 
report  for  the  second  quarter  of  the  present  year. 

Preparations  are  making  for  the  exhibition  of  American  naanufac- 
tures  to  be  held  in  October  next,  and  for  ihe  reopening  of  the  schools 
and  commencement  of  the  lectures. 

It  is  hoped  that  in  addition  to  the  usual  courses,  an  efficient  series 
of  lectures  on  machines  may  be  introduced.    The  difficulty  in  the 
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way  of  this  important  course  lies  in  the  models  and  machinery  ne- 
cessary for  illustration.  The  Institute  have  not  the  funds  to  supply 
these.  It  is  hoped  that  the  zeal  of  the  individual  members  may  be 
relied  upon  to  promote  by  the  gift  or  deposit  of  suitable  models  and 
machinery,  this  useful  and  interesting  object. 

The  Board  of  Managers  have  given  the  fullest  consideration  to  the 
subject  referred  to  them  at  the  last  Quarterly  meeting,  viz.  the  bet- 
ter accommodation  of  the  lecturers  of  the  Institute. 

They  find  that  an  extension  of  the  present  accommodation  could 
be  obtained  only  in  one  of  two  ways;  either  by  depriving  the  mem- 
bers of  the  privilege  which  they  now  enjoy  in  the  reading  room  and 
library,  or  by  taking  from  the  institution  revenues  which  are  necessa- 
ry to  the  payment  of  the  interest  on,  and  the  gradual  extinction  of, 
the  debt  for  which  it  stands  pledged. 

While,  therefore,  t)ie  Board  consider  that  the  better  accommoda- 
tion of  the  lecturers,  by  appropriating  separate  rooms  to  the  lecturer 
on  chemistry,  and  to  the  lecturers  on  Natural  Philosophy  and  Me- 
chanics, is  very  desirable,  they  cannot  see  in  the  present  atate  of  the 
institution  circumstances  which  would  warrant  the  undertaking.. 

Havina  twice  in  the  course  of  this  report  referred  to  the  limited 
nature  of  the  funds  of  the  Institute,  the  Board  of  Managers  would, 
take  this  occasion  to  submit  a  few  remarks,  in  relation  to  the  funds 
by  which  inquiries,  connected  with  the  objects  of  the  Institute,  have 
been  carriea  on. 

The  expenses  of  the  important  experiments  on  water  power  were 
defrayed  by  individual  contributions,  and  not  by  the  Institute. 

The  later  researches  under  the  direction  of  tne  committee  on  ex- 
plosions, were  commenced  at  the  request  of  the  Secretary  of  the  Trea- 
sury of  the  United  States,  and  are  making  at  the  expense  of  the  De- 
partment 

The  sum  appropriated  to  the  committee  on  statistics  has  not  been 
considerable  in  amount,  and  this  amount  was  granted  under  the  im- 
pression that  a  measure  originating  with  the  members  of  the  Institute, 
at  one  of  their  quarterly  meetings,  must  fail,  unless  the  funds  asked 
by  the  committee  were  provided. 

The  Journal  of  the  Institute  is  now  able  to  support  itself,  and  will, 
probably,  before  a  great  while,  redeem  the  loan  made  on  its  assump- 
tion by  the  Institute^ 

Thus  it  appears  that  important  objects  have  been  accomplished, 
and  are  accomplishing,  without  dinwing  from  the  treasury  ot  the  In- 
stitute the  sums  required  to  extinguish  the  debt  for  which  it  is  pledg- 
ed, and  which,  remaining  unpaid,  must  always  trammel  the  opera- 
tions of  the  institution. 

The  Board  announce  with  regret  the  resignation  of  Franklin  Bache, 
M.  D.  Professor  of  Chemistry  in  the  Institute.  The  efficient  services 
of  this  gentleman  have  secured  to  him  the  respect  and  esteem  of  those 
with  whom  he  has  now  for  six  years  been  connected. 

Isaac  B.  Garrioves,  Chaimum.. 
William  HamiltoN|  J3ciuary. 
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Thirty 'J^h  Quarterhf  Re/mt  of  the  Board  of  Managers  qfikt 
Frar^n  InatUtUe. 
Hall  of  the  Franklin  Inatiiuie^  October  11,  18S2. 

The  Board  of  Managers  submit  to  the  lastitate  their  report  for  the 
third  quarter  of  the  present  year. 

Since  the  last  report  several  changes  have  taken  place  in  the  affairs 
of  the  institation,  which  are  of  interest 

The  committee  on  Premiums  and  Eriiibitions,  by  the  advice'of  the 
committee  of  arrangement,  determined  to  postpone  the  usual  exhibi- 
tion of  domestic  manufactures,  in  relation  to  the  time  of  holding 
which  they  had  received  authority  from  the  managers  to  decide.  The 
gloomy  state  of  a  sister  city,  the  apprehension  which  our  own  com- 
munity, in  conjunction  with  all  others,  felt  in  anticipation  of  the  ex- 
tensive prevalence  of  a  wide  spreading  epidemic,  rendered  prudent 
the  course  adopted  by  the  committee. 

The  resignation  of  our  Professor  of  Chemistry,  which  the  Board 
of  Managers  had  the  regret  to*announce  in  their  last  report,  was  fol- 
lowed by  theappointment  of  John  K.  Mitchell,  M.  D.  as  his  succes- 
sor. The  talents  and  attainments  of  this  gentleman  are  well  known 
to  the  members  of  the  institute.  The  zeal  with  which  he  hate  entered 
upon  the  preparations  for  the  ensuing  course,  give  an  earoest  of  his 
exertions  to  carry  it  to  a  successful  completion. 

On  the  last  day  of  August,  the  rooms  on  the  third  floor  of  the  hall 
were  given  up  by  Professor  Johnson.  The  schools  having  at  that 
time  made  their  arrangements  for  the  year,  the  rooms  could  not  at 
once  be  rented.  The  institute,  on  this,  account,  though  temporaiy 
sufferers,  will  ultimately  be  benefitted,  since  th^  delay  has  ^ven  time 
for  a  division  of  the  third  floor  into  six  rooms.  By  this  diviaoo  the 
Drawing  school  and  the  English  school  will  have  suitable  accommo- 
dations, a  room  for  Models  and  Machinery  be  provided,  and  a  rent 
be  obtained. 

The  lectures  for  the  ensuing  season  will  commence  on  the  last 
Monday  in  October,  (October  25th,)  the  introductory  lectures  will 
be  given  on  Monday,  Wednesday,  and  Saturday,  of  the  first  week, 
after  which  the  regular  lectures  of  the  course  will  commence.  The 
chemical  lectures  will  be  siven  every  Monday  evening,  those  on  na- 
tural philosophy  every  Wednesday,  and  those  on  machines  e^ery 
alternate  Saturday  evening.  It  is  expected  that  volunteer  lectures 
will  occupy  the  alternate  Saturday  evenings. 

The  Board  would  again  call  the  attention  of  the  members  to  the 
promotion,  by  the  gift  or  deposit  of  suitable  models  and  machinery, 
or  by  donations  in  money,  ot  the  course  on  machines.  Such  a  course 
as  cannot  fail  to  be  useful  as  well  as  interesting  has  been  sketched 
out  by  the  lecturer  on  that  branch,  Franklin  Peale,  Esq.  the  com- 
pletion of  which  must,  in  a  great  degree,  depend  upon  the  liberality 
of  the  members  of  the  Institute.  To  those  who  have  already  come 
forward  with  subscriptions  the  Board  return  their  acknowledgments. 

The  better  accommodation  of  the  Drawing  school,  to  which  the 
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Board  has  already  aUuded,  is  caltulated  to  increase  the  popularity 
of  that  important  school.  The  English  evening  school  of  the  Insti- 
tute, will  be  opKened  on  Monday  evening,  October  15th,  in  the  eastern 
room  on  the  third  floor  of  the  hall.  This  school  will  be,  as  last  year, 
under  the  charge  of  Seth  Smith,  Esq.  It  is  hoped  tiiat  the  |)atronage 
of  the  members  of  the  Institute,  will  be  freely  extended  to  this  schooi| 
the  qoalificationa  of  the  teacher^  and  the  highly  creditable  manner 
in  which  the  system  of  his  school  was  carried .  forward  during  the 
last  year  entitle  him  to  their  entire  support. 

The  inquiries  in  practical  science  undertaken  by  the  Institute  are 
continued.  The  report  of  the  committee  on  water  wheels  has,  as  far 
as  the  experimental  part  is  concerned^  been  nearly  completed,  and 
that  of  the  committee  on  the  explosions  of  steam  boilers  is  in  progress. 
The  branch  of  the  investigations  of  the  latter  committee  connected 
with  the  strength  of  materials,  ;is  steadily  progressing.  Many  of  the 
members  have  been  present  at  a  portion  of  the  experiments,  and  have 
perceived  the  extent  of  labour  which  has  been  undertaken:  time  and 
great  perseverance  on  the  part  of  the  committee  are  required  to  ac- 
complish  all  the  objects  within  the  scope  of  the  inquiries. 

The  diploma  of  membership  has  been  prepared,  and  the  insertion 
of  the  names  of  members  is  all  that  is  wanting  to  make  it  ready  for 
delivery. 

'    Respectfully  submitted. 

Is/LAo  B.  Garrigxies,  Chairman. 

WiLUAM  Hamilton,  Actuary.  .     . 


'  .    ANALTStS  OT  TBR  RbpORT,  &C.  ON  StRAM  CARRIAGES. 

•j 

Biport  an  Steam  Carriages  by  a  Committee  of  the  House  of  Commons 
of  Great  Britain*  With  the  minutes  of  Evidence^  and  Appendix. 
Reprinted  by  order  of  the  Shuse  of  Representatives  of  the  United 
States.     (1832.) 

The  next  witness  examined  was  Richard  Trevithick,  the  individual 
who,  with  Evans,  first  brought  the  high  pressora  engine  into  use;  the 
first  to  attempt  locomotion  on  rail-roads  by  the  mere  adhesion  of  the 
wheels  to  the  rails.  Trevithick  informs  us  that  he  has  for  many  years 
resided  outof  England,'aQd  indeed  his  testimony  fully  shows  this,  his 
ideas  in  relation  to  the  high  pressure  engine  being  those  of  twenty 
years  since:  he  gravely  contends  that  every  time  the  elasticity  of  steam 
is  doubled  a  saving  of  seventy-five  per  cent*  in  fuel  is  made !  he  is 
full  of  a  new  project  of  a  safe  and  most  economical  boiler,  which,  he 
describes,  and  which  he  supposes  will  replace  every  other,  whether 
used  by  water  or  by  land,  in  ships  or  in  fishing  boats,  in  stationary 
or  locomotive  engines,  on  rail-roads  or  on  turnpikes,  for  manufactures 
or  for  agriculture. 

There  are  some  interesting  points  in  Mr.  Trevithick^s  testimony, 
which,  together  with  the  description  of  his  boiler,  we  give  below. 
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Mr.  Trevtthick  b  of  opinion  that  high  preisure  boilen  hire  never  exploded 
by  the  direct  preuure  of  steam,  unless  when  saddenly  produced.  In  proof  of 
this  he  states  that  portable  gas  holders  ate  one-sixteenth  of  an  inch  thick,  sod 
ten  inches  in  diameter,  and  are  loaded  with  thirty  atmospheres,  or  450  lbs.,  and 
yet  they  nerer  burst,  while  boilers  of  this,  or  greater  thickness,  hare  burst  wheo 
provided  with  valves  loade^  to  only  one-eighth  part  of  this  presnire,  and  kss. 
His  theory  of  explouon  is  that  of  water  suddenly  thrown  in  foam  upon  the  red 
hot  sides  of  a  boiler. 

The  new  engine  of  Mr.  Trevithick  is  thus  described. 

**  The  fire»place,  botler«  and  condenser  are  fwmed  of  nx  wrought  iron  tabes 
•tanding  perpendicularly  on  their  ends,  encircled  the  one  within  the  other  for 
the  purpose  of  safety,  and  to  occupy  little  room,  also  for  keeping  the  boiler  to 
one  constant  gauge,  with  fine  distilled  water,  permanently  working  without 
loss,  by  condensing  the  steam  and  never  suffering  it  to  escape  out  of  the  en' 
gine,  but  returning  it  fhun  the  condenser  back  again  into  the  boiler  every  stroke 
of  the  engine  by  a  force  pump;  and  were  an  engine  perfectly  tigbt,  it  wodU 
work  fprever. without  a  replenish  of  water.     But,  to  supply  leaka»  a  small  evsr 
porating I  apparatus  Is  used  for  supplying  the  deficiency  with  distilled  Water, 
which  effectually  prevents  any  fluctuation  in  the  height  of  water  in  a  bcHler  or 
collection  of  sediment,  and  an  impossibility  of  ever  getting  the  boiler  red  hot, 
there  being  no  space  for  the  water  to  fly  out  of  the  boiler  but  into  the  condenser) 
and  this  is  so  small,  that  if,  by  any  means,  the  force  pump  did  not  return  the 
water  regularly  from  the  condenser  to  the  boiler,  the  space  in  the  condenser, 
by  taking  one  inch  in  depth  of  water  out  of  the  boiler,  would  fill  and  glat  the 
condenser  so^  that  the  engine  Would  stand  still,  and,  as  the  water  cannot  dini- 
nish  it  does  not  require  a  large  quanti^  of  water,  or  water  space  in  the  bailee^ 
so  necessary  in  other  engine^  to  guard  against  fluctuation  in  the  feed,  and 
'prevent  the  boiler  becoming  red  hot.     The  boiler  being  considerably  less^  the 
strength  and  room^  will  be  increased,  and,  never  getting  hot,  the  engine  might 
be  workedwith  much  higher  steam;  even  as  high  as  the|pressure  whiiStgas  hold- 
ers are  charged  with,  the  theory  gives  a  saving  of  fuel,  weight,  and  room,  over 
low  pressure  engines  of  sixteen  to  one,  without  a  supply  of  water.   I  Jtate  this 
to  show  the  probable  advantages  that  will  arise  from  this  new  engine.  For  my 
engine  to  be  one  hundred  horse  power,  and  to  raise  sufficient  steam,  the  fire  tube 
must  be  three  feet  diameter,  whioh  would  give  the  boiler  a  diameter  of  three  feet 
eight  inches^  and  that  a  half  inch  thick,  according  to  the  theory  of  the  strength  of 
iron,  would  sustain  a  pressure  of  1736  lbs.  to  the  inch,  which  is  four  times  ss 
great  as  the  gas  holders  are  charged  with,  and  thirty-two  times  the  preasnre 
5iat  the  high  pressure  engines  work  with  at  present;  which  is  still  farther  proof 
that  the  explosions  hav^  been  solely  occasioned  by  the  boilers  being  under  wa- 
ter gauge,  and  heated  red  hot.     If,  after  boilers  have  been  forced  on  their  tnal 
by  cold  water  pressure,  to  stand  ten  times  the  pressure  that  they  are  to  be  wofk- 
'  ed  at,  and  a  boder  shc^ld  happen  to  explode,  the  shock  would  be  first  received 
by  the  next  surrounding  tube,  and  so  on  for  six  successive  surrounding  tubes^ 
each-space  between  the  tubes  would  admit  the  steam  to  escape  gently  up  the 
chimney  without  iiarm,  and  the  outside  tube  that  encircles  the  whole»  might  be 
made  of  three-quarters  of  an  inch  thick,  so  that  it  would  put  injury  from  esplo- 
siOQ  beyond  possibility.  The  arrangement  of  this  new  engine  embraces  evecy 
advanUge  that  canl>e  wished  for;  safety,  savmg  of  fuel,  lightness,  little  rooi^ 
cheapness,  simplicity,  and  nearly  independent  of  water,  it  can  be  made  appfica- 
hie  to  any  purpose,  and  much  more  effectual  than  horse  power,  the  fint  oast 
of  erection  far  less  than  a  quarter  the  cost  of  horses,  for  the  duty  performed,  in- 
dependent of  the  difference  of  expense  between  coals  and  horses'  feed,  becauise 
a  one  horse  engine  will,  by  constant  work,  perform  the  work  of  four  tMmei 
every  twenty-four  hours." 

Mr.  Trevithick's  claims  in  relation  to  locomotion  are  so  exaggMml- 
ed  that  we  quote  before  commenting  upon  them. 
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**  Below  is  stated  the. commencement  of  both  my  high  pressure  and  locomo-( 
ttve  steam  engines,  with  the  advantages  derived  from  them.  Since  1804,  ct 
which  time  I  invented  and  erected  this  high  pressure  engine,  up  to  the  present 
time,  little  improvement  has  been  made  in  addition  to  my  own.  The  first  Ib- 
comotive  engine  ever  seen  was  one  that  I  set  to  work  in.  1804,  on  a  rail-road  at 
Merthyr  Tydvil,  in  Wales,  which  performed  its  work  to  admiration,  and  a  correct 
copy  of  which  is  now  in  general  use  on  the  rail-road.  The  advantages  gained 
by  this  improvement  was  a  detached  engine,  independent  of  all  fixtures,  work-> 
ing  with  five  times  the  power  of  Boulton  and  Watt's  engine,  without  condens- 
ing water,  and  the  fire  enclosed  in  the  boiler  surrounded  with  water,  and  a 
forced  draught  created  by  the  steam  for  the  purpose  of  working  on  the  roadt 
without  a  high  chimney;  and  from  this  was  copied  all  the  boilers  for  navigaUon 
engines,  which,  without  it,  could  not  have  been  made  available^  this  being  in- 
dependent of  brick  work,  light,'  safe  from  fire,  and  occupying  little  room.'' 

With  regard  to  Mr.  Trevithick's  attempt  in  1804,  it  is  admitted 
bj  the  English  authort  Wood^  not  to  have  been  successfuU  of  which 
indeed  we  have  the  proof  in  the  fact  that  Trevithick  himself  propos- 
ed to  roughen  the  rims  of  his  wheels  to  obtain  greater  adhesion;  that 
Blenkinsop  introduced  the  cogged  middle  rail,  and  that  sach  crudef 
contrivances  as  a  chain  stretched  along  the  middle  of  the  roadt  and 
the  jointed  leg,  were  proposed,  and  tried,  to  remedy  the  supposed  de- 
fect of  want  of  adhesipn.  It  is  just  possible  to  see,  in  the  imperfect 
waj  in  which  the  escape  steam  acted  in  Treyithick^s  chimney,  the 
germ  of  the  method  now  employed,  with  such  success^  by  Stephen- 
son, for  producing  draught  by  its  current. 

Davies  Gilbert,  Esq.  next  presented  to  the  committee  for  examina- 
tion his  judicious  remarks  upon  wheels,  springs,  draught,  &c.  pub- 
lished man^  years  since.  As  they  have  been  for  some  timfs  before 
the  public,  it  is  not  necessary  to  insert  them  here.  We  extract  cer- 
tain additional  remarks  in  relation  to  economy  of  steam  conveyance^ 
at  different  speeds,  on  land  and  on  water. 

*'  Hie  slow  conveyance  of  heavy  weights  may  perhaps  be  effected  by  steam 
on  well-made  and  nearly  level  roads,  so  as  to  supersede  the  use  of  horses;  but 
steam  power  is  eniinently  useful  for  producing  great  velocities.  It  was  last  year 
determined  by  the.  Society  of  Civil  Engineers,  after  much  inquiry  and  disou^- 
sion,  that  the  expense  of  conveying  carriages  drawn  by  horses  was  at  its  mini- 
mum when  the  r^te  of  travelling  equalled  about  three  miles  an  hour,  and  that 
expense  increased  up  to  the  practical  limit  of  spe^d,  nearly  as  the  velocity;  in* 
eluding  the  greater  price  of  horses  adapted  to  swift  driving,  their  increased 
feed  and  attendance,  the  reduced  length  of  their  stages,  and,  with  every  pre- 
caution, the  short  period  of  their  services.  On  the  contrary,  friction  being  » 
given  quantity  as  well  as  the  force  requisite  for  impelling  a  g^ven  weight  up  • 
Ipven  ascent,  the  power  required  for  moving  steam  carriages  on  ft  raii-way  re^* 
mains  theoretically  independent '  of  its  speed,  and  practically  increases  but  tk 
very  little,  in  consequence  of  resistances  from  the  atmosphere,  Alight  impacts 
against  the  wheels,  inertia  of  the  reciprocating  piston,  &c.  The  expenditure 
of  what  I  have  termed  efficiency,  is,  as  actual  force,  multiplied  by  velocity,  and 
the  consumption  of  fuel  in  a  given  time  will  be  in  the  same  proportion,  but  the 
time  of  performing  a  given  distance  being  inversely  as  the  velocity,  the  expen- 
diture of  fuel  will,  theoretically,  be  constant  for  a  giveif  distance,  and  veiy  nearly 
so  in  practice.  The  power  requisite  for  moving  bodies  through  water  is  in  the 
opposite  extreme;  here,  the  mechanical  resistance  of  the  fluid  increase*  wtib 
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the  squne  of  th«  Telocity,  u  do  the  eleTmtion  of  the  water  at  the  prow,  and  its 
depresBion  at  the  stern.*  The  oan^  or  paddles,  must,  therefore,  preaerre  a  coik- 
atant  ratio  to  the  velocity  of  the  veaseU  and  the  force  applied  will  eooseqaently 
Taiy  as  the  square  of  the  velocity;  and  the  expenditure  of  effidency  beings  as 
the  force  multiplied  by  the  velocity;  the  consumption  of  the  fuel  will  be  as  the 
cube  of  the  velocity  in  a  given  time,  or  as  the  square  of  the  velocity  in  a  gives 
apace;  and  I  have  ascertained  from  the  records  of  voyages  perfomied  by  steam 
vessels,  that  the  law  is  nearly  correct  in  practice:  hence  the  great  power  re- 
qufred  for  such  steam  vessels  as  are  constructed  not  merely  for  speed,  bat  also 
to  set  at  defiance  the  opposition  of  winds  and  seas;  while,  on  the  contrary,  a 
very  small  power  will  be  found  sufficient  for  moving  ships  of  the  largest  diiDen- 
atons  through  the  water,  «t  the  rate  of  two  or  three  miles  an  hour,  when  their 
smIs  are  rendered  useless  by  continued  calms." 

The  next  witness  examined,- Mr.  Nathaniel  Ogle*  is  joint  patentee 
with  Mr.  Summers,  in  a  boiler,  engine,  and  carriage,  adapted  to  lo- 
comotion on  common  roads.  His  testimony  bears  stronger  marks  of 
enthusiasm  than  of  accuracy.  He  tells  us  that  *^  rail-roads,  except 
in  verj  peculiar  situations,  are  behind  the  age;"  and  we  are  dispoaed 
to  believe  that  he  gives  full  credence  to  his  own  remark.  He  does  not 
seem  to  have  been  particular  in  measuring  speeds  or  estimating 
weights,  and  treats  the  subject  of  tolls  with  considerable  contempt 
<*  I  have  paid  near  London,  when  trying  experiments,  a  shilling  or 
two,  and  I  made  no  inquiry.  I  remember  going  out  of  London, 
throwing  one  man  a  shilling,  and  another  two,  being  too  much  occn- 
pied  to  trouble  myself  about  the  matter." 

The  desideratum  which  Mr.  Ogle  considers  to  be  realized  in  his  boiler,  is  the 
combination  of  a  great  extent  of  nesting  surface  with  a  limited  space  and  per> 
feet  safely.  The  working  pressure  is  347  lbs.  to  the  square  inch  on  the  aafe^ 
valve.  A  description  of  tihe  boiler  is  given  which  we  cannot  understand.  It  is 
said  to  present  250  square  feet  of  fire  surface  in  a  space  of  three  feet  eight  inch- 
es high,  three  feet  long,  and  two  feet  four  inches  broad,  and  to  w^gh  eight 
hundred  weight 

The  carriage  has  three  wheels,  the  centre  wheel  being  a  gpuiding  wheel.  The 
adhesion  of  only  one  wheel  is  employed  except  in  rising  hills.  The  weight  of 
the  carriage  and  engine,  with  water  and  fuel,  is  stated  at  about  three  tons. 

The  results  of  trials  of  speed  are  given  as  from  thirty-two  to  thirty -five  miles 
an  hour  over  a  wet  road  with  patches  of  gravel,  which  speed  might  have  been 
continued  for  an  indefinite  time,  or  have  been  increased  over  a  good  road  to 
forty  miles.  **  From  the  turnpike  gate  at  Southampton,  to  the  four  mile  atone 
on  the  London  road,  a  continued  elevation,  with  one  very  slight  descent,  at  a 
rate  of  twenty-four  and  a  half  miles  an  hour,  loaded  with  people.*'  **  Ascended 
one  of  the  loftiest  hills  in  the  district,  near  Southampton,  at  sixteen  and  a  half 
miles  an  hour.''  **  Ascended  a  hill  with  a  soft  wet  bottom,  rising  one  foot  in 
six,  at  rather  a  slow  rate." 

A  slope  of  one  in  six  is  about  nine  and  a  half  decrees !  When  we 
consider  that  the  greatest  slope  in  our  turnpike  which  crosses  the  Al- 
legheny mountains  is  not  greater  than  about  five  degrees,  we  are 
tempted  to  inquire  where  such  a  slope  was  found  in  the  neighbouriiood 
of  London.  The  remarks  of  Mr.  Ogle  on  the  relative  effect  of  horses' 
feet,  and  of  the  wheels  of  carriages  upon  turnpikes,  are  verj  judi- 
cious, but  as  we  shall  have  occasion  to  refer  to  similar  ones,  it  is  not 
necessary  to  detail  them. 

•  This  is  certainly  an  error.-^Riv. 
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The  next  witness,  Mr.  Alexander  Gordon,  is  an  engineer,  who  states 
his  principal  experience  to  hare  been  derived  from  the  experiments 
of  Mr.  Gurnej.  He  describes  the  two  patents,  taken  out  bj  his  fa- 
ther in  1822  and  24,  both  of  which  were  unsuccessful.  The  first  was 
a  locomotive  within  a  drum  which  it  rolled  along,  propelling  a  coach 
in  front.  The  second  was  a  carriage  moved  bj  iron  propellers.*  Both 
the  schemes  proved  failures. 

The  Information  given  in  relation  to  the  relative  wear  of  roads  by 
wheels  and  bj  the  feet  ofhorses^seemsto  be  founded  on  data  of  doubt- 
ful authority,  and  not  skilfully  used.  The  facts  relating  to^he  re- 
lative wear  by  steam  coaches  and  the  ordinary  coach  are  of  a  dif- 
ferent cast,  and,  to  all  appearance,  have  been  drawn  from  close 
observation ;  the  inference  from  them  is  that  the  wheels  of  a  steam 
coach,  the  driving  wheel  included,  do  not  do  more  apparent  injury 
than  those  of  the  ordinary  coach. 

The  testimony  of  Mr.  Joseph  Gibbs,  engineer  and  patentee  of  a 
new  boiler,  and  who  was  the  next  witness  examined,  presents  no  par- 
ticular point  of  interest  except  that  which  relates  to  the  freedom  from 
slipping  of  the  driving  wheel  in  a  locomotive ;  the  carriage  upon  which 
the  observation  wa?  made  was  Mr.  Gurney's. 

After  travelKng  over  a  flinty  road  the  tire  was  examined  and  found  to  be  free 
from  furrows  extending  around  the  wheel,  which  would  have  been  produced 
bad  the  wheel  slipped. 

The  examination  of  Thomas  Telford,  Esq.  Is  fhe  next  in  or- 
der; it  occupies  but  little  space.  The  subjects  to  which  it  is  directed 
are  the  relative  injuries  to  roads  by  horses,  by  common  carriages,  and 
by  steam  carriages. 

Mr.  Telford  considers  that  a  horse  does  much  more  injury  to  a  good  road 
than  the  carriage  which  he  draws,  and  that  the  mere  pressure  of  a  carriage  can, 
in  such  a  case,  produce  little  effect.  With  regard  to  the  question  of  the  re- 
lative wear  by  common  and  by  steam  carriages,  he  professes  a  want  of  experi- 
ence, but  gives  a  qualified  opinipn  in  favour  of  the  less  injury  which  would' be 
done  by  a  steam  carriage,  than  by  a  coinition  coach  of  the  same  weight 

We  next  have  the  testimony  of  the  partner  of  Mr.  Ogle. 

His  statements  upon  points  noticed  in  Mr.  Ogle's  testimony  agree  tolerably 
except  as  to  speed,  in  the  statement  of  which  he  is  not  very  clear.  He  places 
the  average  speed  at  nearly  ten  miles  an  hour,  the  locomotive  canying  nineteen 
persons.  Then  speaks  of  going  up  a  hill,  of  a  slope  of  one  in  twelve,  at  the 
rate  of  fifteen  miles  per  hour.  The  discrepancy  he  attributes  to  the  varia 
tion  in  the  intensity  of  the  fire.  After  a  change  made  in  the  fire  place  is  spoken 
o^  Mr.  Summers  states  that  his  carriage  went  frequently  at  thb  rate  of  thirty 
miles  an  hour  for  four  miles  and  a  half. 

He  gives  a  most  fiivx>urable  statement  of  the  performance  of  his  boiler,  viz. 
*'  We  have  never  found  it  necessary  to  clean  it  yet:  it  has  been  in  operation 
more  than  twelve  months."  *'We  have  had  water  of  every  descnption." 
«  Every  time  we  have  arrived  at  our  journey's  end«  we  opened  a  cock  communi- 

*  Both  these  locomotives  are  figured  in  the  lithogfraphic  print  entitled  the 
<*  Progress  of  Locomotion.  By  Alexr.  Gordon,  Engineer." 
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eating^  with  the  bottom  of  the  boiler;  perhaps  we  do  not  ^re  the  matter  (sedi. 
ment)  time  enough  to  rest:  it  is  all  blown  out  at  the  pressure  of  340  lbs.  oa 
tb^  square  inch." 
.    The  method  of  urging  tbe  draught  is  thus  spoken  of: 

**  Instead  of  blowing  our  waste  steam  into  the  chimney,  in  order  to  produce 
a  draughty  we  have  a  fan  or  blowing  machine,  which  is  driven  by  the  engines 
when  in  operation,  and  this  gives  us  intensity  of  heat  in  the  furnace.  The  was^e 
■team  horn  pur  engines  goes  into  a  double  casing  round  the  furnace;  we  admit 
A  smaU  portion  underneath  the  fire  bars  of  the  gr^te,  and  the  renuunder  is  al- 
lowed to  expand  itself  into  the  double  casing,  after  which  it  comes  over  the  top 
of  the  fire,  and  escapes  in  tbe  form  of  invisible  vapour. 

**  Then,  in  fact,  you  arrive  at  the  same  result,  but  with  this  difference,  that 
yon.  increase  the  draught  of  tbe  fire  by  using  a  certain  quantity  of  the  power  of 
your  engine,  whilst  those  who  intrpduce  the  steam  into  the  chimney  increase 
tbe  draught  by  a  power  which  you  throw'  away?  We  have  tried  it  in  both  ways, 
but  we  find  this  the  most  advanugeous,  because  in  those  carriages  in  which 
the  steam  is  driven  into  the  chimney  to  produce  a  draught,  the  aperture  is  so 
much  diminished  in  order  to  produce  velocity  of  current  and  corresponding  in- 
crease of  draught,  that  the  waste  steam  is  choaked  in  escaping  from  the  engines^ 
and  produces  a  ^eater  loss  of  power  than  by  working  tbe  fan.'' 

Mr.  Summers'  remarks  drawn  from  his  experience  in  the  diflereot 
▼arieties  of  road,  ^c.  will  be  read  with  interest.  He  adheres  to  the 
slope  of  one  in  six,  upon  which  we  have  remarked,  and  says  that  he 
bas  measured  it:  all  men  are  liable  to  errors,  and  we  repeat  that  one 
in  Kix  is  nine  and  a  half  degrees. 

''From  your  experience  in  steam  oarriages,  do  you  conceive  that  it  will  be 
necesiary  to  make  any  alteration  of  the  present  roads,  such  as  paving  them  for 
the  purpose  of  this  mode  of  conveyance?  No,  certainly  not;  we  have  found 
that  our  vehicles  will  travel  over  every  kind  of  road  with  great  Telocity,  and  up 
the  steepest  hills.  From  observation  which  I  have  made  very  minutely  on  tbe 
operations  of  the  vehicle,  my  decided  opinion  is,  that  if  the  common  roads  were 
put  into  a  tolerably  good  state  of  repair,  we  should  be  able  to  cany  all  the  goods 
which  a  rail-way  would  be  able  to  carry,  and  at  much  less  expense,  taking  into 
consideration  the  original  expense  of  the  rail-way,  and  its  continued  wear  and 
tear.  I  believe  I  have  ascertained,  from  a  correct  source  of  information,  that 
every  yard  of  rail-way  loses  on  an  average  about  four  ounces  per  year  in  wogfat, 
when  it  is  in  full  operation.  This  loss  arises  irom  oxidation,  and  the  action  dt 
the  great  numbers  of  wheels  of  the  carriages  that  pass  over  it." 

••  H^ve  you  travelled  over  pavements  ?    Very  frequently.** 

«<  Bid  you  find  that  your  carriage  travelled  with  (greater  ease  oyer  them?  With 
IDUch  greater  ease.*' 

**  Supposing  you  had  a  pavement  to  run  on,  what  increase  of  power  should 
you  gain  bv  running  on  that  rather  than  on  a  common  Hacadamized  road  f  We 
^nd  that  wnenwe  are  travelling  on  a  roug^,  bad  pavement,  we  do  not  conaume 
more  than  one-fourth  of  tbe  steam  we  do  on  a  gravelly  soft  road.'* 

«  You  conceive  you  increase  your  power  three-fourths  on  a  paved  rosbd? 
Yes.'* 

"  What  steepness  of  hill  have  you  ever  ascended?  One  foot  in  six;  I  nie&- 
aured  it  myself:  that  is,  the  hill  at  Shirley.*' 

**  Were  there  any  symptoms  of  the  wheel  slipping  in  that  case?  Not  the 
alightest:  we  had  both  the  wheels  in  gear  at  the  time  we  ascended  it.'* 

**  At  what  velocity  did  you  ascend  it?  At  a  velocity  of  nearly  five  miles  an 
hour.*' 

**  What  weight  hsd  you?    We  had  fourteen  or  fifteen  persons  on  the 
riage.** 
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^  Did  yoa  find  apy  difficulty  in  working?  Our  engines  worked  with  perfect 
teedom." 

**  What  distance  did  you  travel  on  that  ascent?  The  hill  b  about  200  yards 
long." 

**  You  are  now  improving  the  form  of  the  carriage— "are  you  not?  Our  pre- 
sent operations  are  in  improving  the  form  of  our  vehicle,  and  the  arrangement 
of  the  different  parts  of  the  machinery.'' 

**  For  what  number  of  passengers  will  your  prescint  carriage  be  calculated? 
Eight  inside*  and  sixteen  outside  passengers.'' 

"  How  many  wheels  have  you?  Our  present  vehicle  is  on  three  wheels;  our 
proposed  carriages  will  be  on  four  wheels."  . 

'*  In  what  space  can  you  turn  on  a  road  ?  We  have  frequently  turned  entirely 
round  on  the  London  road  leading  from  Southampton,  in  the  space  in  which  a 
post-chaise  can  turn,  or  rather  less." 

*'  Supposing  you  were  travelling  at  the  rate  of  ten  lAiles  an  hour  on  a  level 
road,  in  what  number  of  feet  do  you  suppose  you  should  be 'able  to  stop  your 
<»rriage  entirely?  We  should  be  able  to  stop  the  vehicle  in  the  space  of  twelve 
feet*  I  have  ascertained  this  from  experiment:  when  we*  were  descending 
Staine's  bridge,  which  is  very  stee^,  one  of  the  crowd  fell  down  in  front  of  the 
vehicle,  very  near  the  vehicle;  we  immediately  reversed  the  action  of  the  en.* 
gines,  and  the  man  escaped  without  any  injury." 

*'  When  you  state  that  you  can  stop  in  twelve  feet,  is  that  by  reverBing  the 
actidn  of  the  engines?  No;  by  merely  shutting  off  the  communication  between 
the  boiler  and  the  engine." 

*'  But  sQppoMng  you  were  in  such  a  situation  that  it  would  be  requisite  to 
«top  in  a  much  shorter  distance,  could  you  do  it  instantaneously  by  reversing 
the  engine?  We  could  certainly  stop  in  the  space  of  three  feet  by  reversing 
the  engines;  but  it  would  not  be  prudent  to  do  so  in  less,  as  it  might  endan^ 
ger  the  Uyes  of  the  penons  on  the  vehicle  by  their  being  pitched  or  thrown  fm- 
Wiwd,»' 

Mr..Suinipen  proposes  tolls  iD  proportion  to  the  nomber  of  pas- 

I  sengers  carried,  making  those  of  steam  coaches  only  one-half  those  of 

I  stage  coaches,  carrying  the  same  number  of  passengers^  on  the  ground 

«  of  the  less  injury  which  they  do  to  the  road. 

t  Mr.  Ston^  next  examined,  is  the  engineer  ojf  Sir  Charles  Dance's 

;  steam  coach. 
i 

He  states  that  they  have  run  regularly  for  five  months  between  Gloucester 

*  and  Cheltenham,  (25  miles?)  with  the  occurrence  of  only  a  single  accident,  the 

breaking  of  an  sixletree.  The  greatest  weight  drawn  he  rates  at  eleven  tons^ 
mad  this  was  drawn  at  the  rate  of  five  to  six  miles  an  hour;  the  weight  of  the 

^  carriage  was  two  tons.    They  have  carried  between  three  and  fOur  thousand 

passengers.     TMs  coach  had  been  reported  by  the  surveyor  of  the  Gloucester 

^-  and  Cheltenham  road  as  a  nuisance,  mm  the  alarm  which  horses  on  the  road 

^  took  at  it,  noise,  &c« 

Mr.  James  M*Adam  was  next  qu^tioned,  particularly  in  reUtion 
'  to  the  relative  effect  of  wheels,  and  of  the  feet  of  horses,  uppn  roads, 

and  upon  the  method  of  charging  tolls  upon  steam  carriages.     Plead- 
ing want  of  experience  in  relation  to  the  effects  produced  by  steam 
t  carriages,  the  information  which  he  gives  in  relation  tip  the  latter  ques- 

tion is  conjectural.  That  referring  to  the  effects  of  common  cama^s 
^         upon  roads,  and  to  the  constnictioii  of  these  latter,  will  be  read  with 
interest. 
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**  Hatc  you  made  any  ezperimehU,  or  are  you  abl«  to  gire  any  in 
to  the  committee,  as  to  tbe  comparatiye  wear  of  roads,  or  .injuiy  to  roads  by 
carriaf^es  and  horses  pasnng?  I  hare  generally  found  that  horsed  feet  do  Tery 
great  injury  to  the  mirface  of  a  well-made  road{  and  I  am  of  opinion  that  a  cs^ 
riage,  with  properly  constructed  wheels,  does  less  injury  to  a  road  thaii  tbe 
horses'  drawing. 

**  Would  you  ex]>lain  what  the  operation  of  the  injury  done  to  the  road  is  t»y 
trayelling  on  it:  is  it  the  wear  of  the  road,  or  the  displaicementof  the  matemk^ 
Both  take  place;  the  wheels,  to  a  certain  degree,  wear  out  the  material,  ba^ 
upon  a  road  properly  constructed,  and  that  has  become  consolidated,  and  the 
•urface  smooth,  that  wear  is  very  small  and  gradualf  the  injury  to  tbe  road  ffm 
the  horses'  feet,  more  especially  upon  gravel  and  flint  roads,  arises,  particolsriy 
in  dry  weather,  from  the  knocking  up  and  displacing  the  materials  upon  tl» 
•urface,  and  each  succeeding  journey  adds  to  the  evil,  and  were  it  not  for  the 
effect  of  the  wheels  following  the  horses  in  mitigation  of  that  evil,  we  should 
have  the  flint  and'gvavel  roads  all  loose  throughout  the  whole  summer.** 

*<But  the  wheels  of  the  carriage  do  not  actually  follow  in  the  track  of  tbe 
horses?  But  in  roads  of  much  thorough&re,  especially  near  the  metropolis 
other  carriages  do." 

**  On  the  metropolis  roads  have  you  made  any  new  regulations  as  to  the  mode 
of  charging  tolls,  by  weight  or  otherwise?  In  the  last  act  passed  for  the  me- 
tropolis roads,  the  toll  was  put  upon  the  horse  drawing,  and  a  regulation  as  to 
the  formatidn  and  breadth  of  the  wheels  expressly  enacted,  by  which  all  wheels 
were  required  to  be  not  convex,  but  a  perfectly  flat  surface,  with  no  project- 
ing nails;  but,  by  the  powers  granted  to  the  commissioners  in  that  act,  that  per- 
fectly flat  surface  was  mitigated  to  a  surface  not  exceeding  a  quarter  of  an  voA 
from  the  flat  surface;  to  meet  the  practical  effect  arising  from  the  wear  of  the 
wheels  upon  the  road,  and  to  prevent  litigation  at  the  several  gates,  bj  apply- 
ing a  gai4^,  a  toU  of  3d.  per  horse  for  each  seven  miles  is  payable  upon  a  ss- 
inch  wheel  so  constructed;  a  quarter  mora  upon  a  wheel  so  constmcted  of  four 
inches  and  a  half  in  breadth,  and  a  half  more  upon  a  wheel  less  than  four  inches 
and  a  half.  Those  additions  do  not  apply  to  stage  coaches,  or  carriages  with 
springs.  The  toll  upon  all  horses  drawing  carriages  and  coaches  with  springs 
is  3d.  a  horse  for  seven  miles,  whatever  may  be  the  breadth  of  the  tire." 

**  You  have  had  no  reference  to  the  weight  of  the  carriage  drawn  in  your 
rate  of  the  tolls?  There  is  no  reference  to  the  weight  drawn  in  any  wagon  or 
such  like  carriage,  provided  the  wheel  is  of  the  construction  required  by  tbe 
act,  an4  the  result  of  some  years'  experience  proves  that  no  injury  whatever  ii 
sustained  upon  a  well  made  road,  from  any  weight  practically  carried  in  i 
or  such  like  carriages,  with  wheels  as  described." 

**  You  do  not  mean  that  the  committee  should  infer  weight  ia  of  no  i 
quence,  but  that  the  power  of  the  horse  will  be  your  guard  i^ainst  an  over- 
weight being  drawn?  Yes;  the  toll  being  laid  per  hoise^  I  consider  that  the  pe- 
nalty iix  the  shape  of  toll  per  horse,  more  than  compensates  for  the  injuiy  done 
by  the  weight.  Before  those  regulations  took-  place,  the  roads,  in  truth,  sus- 
tained an  equal  pressure,  from  the  well  known  fact  that  the  weighing  engines 
wero  universally  compounded  for  by  all  the  carriers,  and  that  the  roads  after 
these  regulations,  had  no  greater  but  even  less  weights  to  sustain  than  before 
that  took  place,  and  it  was  observiiig  that  fact  which  induced  the  commissMHi- 
ers  of  the  metropolis  roads  to  do  away  with  all  the  weighing  engines.*' 

*'  Do  you  know  whether  the  Holyhead  road  commissioners  are  tiying  to  do 
away  with  the  necessity  of  weighing  engines?  Upon  the  trusts,  on  that  line  of 
which  I  am  surveyor,  the  trustees  have  done  away  with  all  the  weigfain^^  es- 
ginesy  and  the  happy  result  of  compelling  the  wagons  to  set  out  and  anirt 
upon  the  metropolis  roads  with  properly  constructed  wheels,  has  had  the  efTcct 
of  enabling  the  trustees  upon  all  the  roads  within  a  circle  of  fifty  to  eighty  nillrs, 
to  dispense  with  the  weighing  engines;  also,  because  if  the  wugons  set  outartvl 
arrive  in  the  metropolis  district  with  a  properly  constructed  wheel,  it  was  nafi 
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worth  thdr  while  to  .alter  it,  but  to  travel  throughout,  to  Cambridge,  Newmar- 
ket, &c.  with  the  same  wheels  and  the  benefit  of  the  metropolis  wheel  has  ex- 
tended itself  in  consequence." 

**  Then  supposing  a  broad  wheel  wagon  with  dished  wheels  was  to  pass 
through  your  turnpike,  what  rate  would  be  charged?  It  would  be  charged  the 
highest  rate  of  a  narrow  wheeled  wagon." 

**  Have  you  heard  any  complaints  from  the  wagon  masters  of  the  regulation 
of  the  ibrra  of  the  wheel?  On  the  contrary,  a  few  days  since,  we  had  a  petition 
most  numerously  signed  by  the  wagon  masters  fronL  Norwich,  Cambridge,  New* 
market,  &c.,  requesting  the  trustees  of  the  Wadesmill  road  to  dispense  with 
the  use  of  their  weighing  engine,  they  having  found  by  experience  that  the 
wheels  required  by  the  metropolis  commissioners,  were  not  only  best  for  the 
road,  but  the  most  advantageous  for  themselves  to  use,  and  iaconsequenceof 
that  application,  on  Friday  last,  the  only  remaining  engine  on  the  roads  of 
which  I  am^  surveyor,  was  ordered  to  be  abandoned.  ' 

"  Can  you  state  the  weights  of  a  loaded  stage  coach,  and  a  loaded  wagon, 
and  a  loaded  van,  on  the  average?  I  should  state  a  stage  coach  loaded,  at  from 
two  and  a  half  to  three  tons;  a  wagon  from  five  tons  to  seven  and  a  half." 

"Does  that  include  the  weight  of  the  wagon?  Eight  tons  would;  Tahould 
think  the  weight  of  the  vans  about  four  or  five  tons." 

•*  Have  you  observed  the  operation  of  wheels  when  they  are  dragged?  Yes; 
they  are  injurious  upon  roads  newly  coated  certainly,  but  upon  an  old  road,  I 
mean  a  road  that  haa  become  consolidated  upon  the  surface,  the  injury,  with 
proper  skid  pans,  is  but  small,  and  confined,  of  course,  to  one  side  of  the  sur- 
face of  the  hill." 

*'  Do  you  think  the  efficacy  of  your  toll  in  protecting  the  road  W  equally  ap- 
plicable to  a  heavy  van  as  to  a  loaded  coach?  I  think  that  the  toll  per  horse  will 
always  be  a  sufficient  guard  for  the  weights  drawn;  the  van  being  on  springs 
does  infinitely  less  injury,  in  proportion,  than  such  a  weight  without  them." 

<*But  if  the  injury  to  the  road  proceeds  from  the  weight  the  horses  have  .to 
draw,  the  same  rate  of  toll  would  not  be  applicable  to  a  carriage  of  two  tons 
and  one  of  six  tons,  both  being  drawn  by  four  horses?'  Certainly  not;  but  that, 
is  a  supposition  hardly  fair  to  be  taken,  because  we  conclude  that  the  addition- 
id  weight  requires  additional  horses." 

"  But  in  practice  the  vans  pass  all  through  the  country  with  only  four  horaes, 
and  the  coaches  equally  with  four  horses r  That  is  true;  the  coaches  go  at  a 
much  more  rapid  pace." 

«  Do  you  think  that  the  velocity  with  which  a  coach  g^es,  has  any  thitig  to 
do  with  the  wear  of  the  road,  or  is  it  not  actually  less  injurious  in  proportion  to 
its  velocity?  In  some  instances,^  where  any  blow  takes  place,  the  speed  does 
more  injury  to  the  road  by  crushing  the  materials." 

'*  Tou  did  not  contemplate  the  general  lise  of  vans  when  that  act  was  drawn 
up?    No;  not  that  they  would  come  into  such  general  use."  . 

«  What  proportion  of  the  injury  to  the  road  do  you  think  takes  place  from 
the  changes  of  the  atmosphere;  frost  and  wet,  has  it  any  material  effect?  Yes« 
decidedly,  in  chalk  soils  in  particular;  at  Royston,  and  through  that  country,  p 
great  and  serious  injury  takes  place  upon  the  breaking  up  of  all  frosts,  nor  Can 
we,  by  any  care,  or  attention,  or  strength  x>f  surface  of  the  road,  prevent  that 
taking  plaice;  it  comes  in  a  very  eccentric  nnanner,  and  breaks  up  one  year  at 
one  part  of  the  road,  and  another  at  another,  occasioned  in  a  great  measure  by 
the  standing  of  the  water  in  the  subrsoil;  and  I  suppose  also,  by  the  way  in  which 
the  wind  is  at  the  time  \i  freezes.  It  is  the  modern  practice  of  road  making  to 
abstain  from  all  general  repair  of  the  roads  from  the  middle  of  April  until  the 
middle  of  October;  during  that  period,  the  only  repairs  that  ought  to  take  place 
are  partial  coatings,  necessary  from  accidental  circumstances.  As  soon  after 
the  middle  of  October  as  possible,  the  general  coating  takes  place  in  pieces  of 
the  road  at  a  time,  so  as  to  interfere  and  interrupt  as  little  as  possible  with  ge- 
neral travelling;  and  we  endeavour,  by  the  month  of  February  to  have  the 
whole  of  the  coatings  put  on;  in  no  instance  above  a  sixth  part  at  a  time." 
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The  q^iotations  from  the  remarks  of  Mr.  John  Macoeil,  asautant 
engineer  to  Mr.  Telford  on'  the  Holjhead  road  between  Loodon  amf 
Shrewsbury,  and  London  and  Liverpool,  are,  we  think,  of  ranch  ia- 

terest. 

**  On  an  average  line  of  road,  of  not  lets  than  100  miles,  on  winch,  in  macj 
places,  materials  of  very  inferior  description  must  hare  been  used,  both  in  hs 
formation  and  subsequent  repair,  what  is  the  mmxinmm  weight  per  wbeel  (sij 
if  not  less  than  four  inches  width  of  tire,)  which  should  be  carried  on  uij  kind 
of  carriage  (carriage  weight  included,)  without  risk  of  injury  to  the  roadf  On 
a  road,  such  as  here  described,  the  injury  will  be  considerable  by  any  wbed 
passing  over  it,  but  without  a  more  defined  statement  of  the  quantity  and  quality 
of  the  materials  used,  I  do  not  think  this  question  can  be  answered  with  any  de- 
gree of  certainty.  On  all  gravel  roads,  however,  made  without  a  foundation  or 
bottoming,  I  should  say  the  weight  on  a  four  inch  whebl,  should  not  exceed  fiA 
teen  owt<,  and  on  a  wheel  less  than  that  ten  cwt.  On  the  generality  of  roads, 
throughout  the  country,  I  do  not  think  it  would  be  safe  to  run  a  carriage  whh 
almost  any  width  of  wheel  if  the  load  much  exceeded  ten  tons;  in  fact  there  are 
some  bridges  even  between  London  and  Birmingham,  that  it  would  be  ninning 
a  risk  to  pass  oveir  with  a  carriage  weighing  ten  tons.** 

**  Can  you,  from  observation,  say  what  proportion  the  breadth  of  the  (ire  of 
wheels  should  bear  to  the  weight^  The  breadth  of  tire  in  proportion  to  (he 
weight,  will  depend  entirely  upon  the  description  of  road  over  which  the 
carriage  passes;  on  the  road  lately  constructed  by  the  paxTiamentary  com* 
missioners  of  the  Holyhead  and  Liverpool  roads,  at  the  Hig^gaie  Ait^way, 
I  have  frequently  observed  wagons,  carrying  upwards  of  six  torn,  paas;  the 
weight  of  each  wheel  on  the  road  was  then  about  thirty  cwt^  and  thougli 
the  be^iring  of  the  wheels,  from  the  cause  I  have  before  stated,  was  not  more 
than  three  inches,  the  effect  produced  was  imperceptible.  The  preaaore,  ia 
this  case,  was  ten  cwt.  on  every  inch,  which  is  unquestionably  too  much  for  tbe 
generality  of  roads;  but  if  we  take  the  road  from  London  to  Shrewsbniy  as  i 
criterion  to  judge  by,  I  should  say  that  a  wheel  ought  to  be  an  inch  hi  width 
for  every  ton  that  a  carriage  and  its  load  weighs;  and  that  if  everf  carriage 
that  now  travels  that  road  was  limited  not  to  exceed  that  propmtioii,  the 
roads  would  be  better,  and  maintained  at  a  cheaper  rate  than  at  presenL  Ao> 
cording  to  the  average  weight  of  coaches  and  wagons,  as  stated,  1  have  caks- 
lated  the  following  table,  showing  the  weight  at  present  carried  oo  eadi  inch 
of  bearing,  and  what  1  conceive  might  be  the  breadth  of  the  different  wheels  if 
they  were  made  cylindrical,,  with  an  even  bearing,  and  in  the  proportioB  of  one 
inch  of  width  for  every  ton  including  the  carriage." 
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^ State  your  opinion  m  to  the  reTatire  wetr  of  a  road  by  two  carriafpes,  both 
drawn  by  fou^  horses,  one  <:arria;e  of  two  tons  weight,  With  two  inch  tire^  the 
other  four  tons,  with  four  ihch  tires?  My  opinion  is,  that  the  wear  of  the  roads 
would  in  each  case  be  the  same,  as  far  as  it  was  affected  by  the'wheek  of  the 
carriage  probably  rather  less,  by  the  carnage  carrying  four  tons>  on'  four  inch 
wheeU,  than  by  the  carriage  carrying  two  tons  with  two  inch  wheels)  but  it 
must  be  recollected  that  both  the  carriages  are  supposed  to  be  draWn  by  the 
same  number  of  horses,  and  as  the  horses  drawing  the  carriage  of  four  tons 
must  use  greater  exertion  than  those  drawing  the  carriag^es  of  two  tons^  I  im  ^f 
opinion  that  the  aggregate  wear  of  the  road  would  be  more  by  the  transit  of  the' 
four  ton  carriage,  than  by  that  of  the  carriage  weighing  two  tons."    - 

**  How  would  the  foregoing  answer  be  afiected  by  ttn  increase  or  decreate  of 
Telocity  in  either-carriage?  If  the  road  over  which  the  carriages  are  drawn  b6 
bard,  solid,  and  smooth,  I  think  there  would  be  very  little  increase  of  Wear  from 
the  effect  of  the  carriage  wheels  by  an  increase  of  velocity;  but  if  the  road 
should  be  uneven  or  rough,  there  would  be  an  increase  of  wear^  in  consequence 
of  the  impetus,  or  blow,  with  which  the  wheels  would  strike  the  road  after 
passing  over  the  inequalities  in  its  surface,  particularly  if  the  carriages  we^e 
made  without  springs;  but  whether  the  road  be  a  g^od  or  a  bad  one,.  th6  wear 
occasioned  by  the  fcet  of  the  horses  will  be  greater  when  thiey  travel  with  an 
increased  velocity:  for  a  coach  horse  which  travels  at  the  rate  of  ten- miles  an 
hour,  works  ou  an  average  270  miles  in  a  month,  and  wears  out  in  that  time 
about  four  pounds  of  iron  in  shoes;  whereas  a  wagon  horse,  which  travels  at  the 
rate  of  three  miles  an  hour,  and  works  twenty-six  miles  a  day,  for  four  days  in 
the  week,  goes,  on  an  average,  416  miles  in  the  same  period  of  time,  and  weara 
out  4.8  pounds  of  iron.  If  the  boach  horse  travels  the  same  distance,  the  wear 
would  be  six-sixteenths;  which  exceeds  the  wear  of  the  wagon  horse  one  thir- 
ty^xth.  In  the  same  way  might  the  relative  injury  caused  by  the  wheels  of 
the  wagon  and  the  coach  be  ascertained." 

*'  What  is  the  operation  of  the  atmosphere  on  roads?  Well  made  roads*,- 
formed  of  clean  hard  brokea  stone,  placed  on  a  solid  founidation,  are  very  little 
mfTected  by  atmospheric  changes;  weak  roads,  or  those  that  are  imperfectly 
formed  with  gravel,  flint,  or  round  pebbles,  without  a  bottoming  or  foundation 
of  atone  pavement,  or  concrete,  are,  on  the  contraiy,  much  affected  by  changes 
of  the  weather.  In  thfe  formation  9f  such  roads,  and  before'  they  become  bound,- 
or  firm,  a  considerable  portion  of  the  sub  soil  mixes  with  the  stone  or  gravel  in 
consequence  of  the  necessity  of  putting  the  gravel  on  in  thin  layers.  This  mix- 
ture of  earth,  or  clay,  in  dry  Warm  seasons,  expands  by  the  heat,  and  makes  the 
road  loose  and  open:  the  consequence  is,  that  the  stones  are  thrown  out,  and 
many  of  theni  are  crushed  and  ground  into  dust,  producing  considerable  wear 
and  diminution  of  the  materials;  in  wet  weather  also,  the  clay,-6r  earth,  mixed 
with  the  stones,  absorbs  moisture,  becomes  mfi,  a>)d  allows  the  stones  to  move 
and*  rub  against  each  other  when  acted  upon  by  the  feet  of  horses,  or  wheels  of 
carriages.  This  attrition  of  the  stones  against  each  other,  wears  them  out  sur- 
prisingly fast,  and  produces  large  quantities  of  mpd;  which  tend  to  keep  the 
road  daropi  and,  by  that  means,  increase  the  injury." 

"  Supposing  the  actual  wear  or  deterioration  of  a  road  to  be  represented  by 
100,  and  that  only  coaches,  vans,  and  wagons,  have  passed  over  it  during  any  giv- 
en period,  in  what  proportion  would  you  estimate  the  effects;  first,  of  atmospheric 
changes;  secondly,  of  the  carriage;  thirdly^  of  the  horses?  This  questiOn^can  only 
be  answered  in  a  general  way;  no  two  lines  of  road  would 'probably  give  results 
at  all  similar:  much  will  depend  on  the  manner  m  which  the  road  is  constructed, 
the  materials  of  which  it  is  composed,  the  oare  bestowed  on  its  drainage,  and 
whether  it  be  in  an  open  situation,  or  shaded  by  trees.  If  the  road  be  properly 
made,  and  in  an  open  situation,  the  injury  arising  from  the  atmosphere  will  be 
little,  compared  with^he  actual  wear  .caused  by  tlie  wheels  of  carriages  and  the 
feet  of  horses,  probably  not  ten  per  cent,  during  the  year;  whereas,  on  weak 
roads  in  clay  countries,  every  shower  loosens  the  materials  of  which  the  road  isr 
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comi^oB^d,  and  causes  considerable  wear,  perhaps  thiity  per  cent  < 
in  some  situations,  where  th^  road  it  shaded  by  trees;  to  get  at  something^  Uke 
an  average  proportion  betwe/en  the  wear  oocosioned  by  horses'  feet  and  the 
VheeU  of  carriages,  I  have  piipcured  the  following  facts:  the  coacfres  which  ran 
between  London  and  Birihinghain,  require  a  hundred  horses,  on  an  average, 
to  work  the  up  and  down  coach)  the  horses  are  generally  shod  by  contract  at 
about  2s.  6d.  (55  cts.)  per  horse  per  month ( those  near  JLondoa  are  mueh  laiger 
and  heavier,  and  therefore  require  heavier  shoes  than  those  twenty  miles  ont  of 
London,  and  from  thence  to  Birmingham; 'near  London,  in  the  flint  diatiicti, 
the  wear  of  horses'  shoes  is  much  more  than  it  is  in  the  quartz  and  limestoDe 
countries..  At  Stoney  Stratford,  the  weight  of  the  four  shoes  of  a  mail  and  stage 
coach  horse  averages  five  pounds,  and  when  taken  oiFat.the  end  of  about  twen- 
ty-eight days,  they  weigh  very  nearly  two  pounds:  in  this  period  the  bones  ran 
353  miles.  At  Towcester,  Weedon,  and  Daventry,  the  weight  of  the  new  ihoesis 
one  pound  and  a  half  each,  and,  when  taken  off,  they  weigh  nearly  tbree-lborths 
of  a  pound;  the  Tength  of  time  which  they  remain  on  is  about  thirty  daysi  this 
would  give  a  wear  of  three  pounds  per  horse  per  montii,  but  if  the  greater  wear 
near  London  be  considered,  1  think  it  would  not  be  too  much  to  allow  the  wev 
equal  to  four  pounds  per  horse  per  month,  which  for  one  hundred  horses  foi 
ten  weeks,  would  give  a  wear  of  1000  lbs.  of  iron.     The  hind  wheeb  of  the 
coaches  are  mostly  four  feet  eight  inches  in  diameter,  and  the  front  wheeb^  three 
feet.    The  width  of  tire,  1  beifore  stated,  is  about  two  inches,  fmd  when  new* 
the  thickness  of  the  iron  is  three-quarters  of  an  inch.     These  wheels  are  found 
talast  from  two  to  three  months,  according  to  the  state  of  the  weslhcr,the 
workmanship  and  quality  of  iron,,  (about  twenty  years  ago  they  did  not  laA  se- 
ven Qays  on  an  average;)  suppose  they  now  last  ten  weeks,  in  that  time  the  tirp 
ia  worn  down  to  one-sixth  of  its  original  thickness.     This  would  be  equal  to 
163.4  lbs.  or  326.8  for  Ji>oth  coaches;  this  would  be  to  the  wear  of  the  borseir 
shoes  as  326.8  to  1000,  or  as  1  to  3-14ti)s  nearly;  now  if  the  injury  done^  the 
road^by  the  horses'  feet  and  the  wheels  of  carriages  be  estimated  in  the  same 
proportion,  I  think  it  would  probably  be  near  the  actual  eflfect  produced;  thai 
is  to  say,  the  injury  done,  by  the  wheels  of  fast  coaches  is  to  the  injury  done  by 
the  horses  which  draw  them,  as  one  to  three,  in  round  numbers.    The  efiect 
produced  by  slow  carriages,  and  horses  is  different:  a  wagon  drswn  by  lour 
horses,  which  travels  regularly  from  London  to  Daventry  at  the-  rate  of  tiiree 
miles  an  hour,  is  worked  by  fifteen  horses;  the  wa^n  weighs  twenty'-five  cwt. 
and  carries,  on  an  average,  sixty-seven  cwt.;  the  hind  wheels  are  four  feet  ^;ht 
inches  in  diameter,  and  the  front  ones,  four  feet;  the  breadth  of  the  wheels  is 
six  inches;  they  are  nearly  upright,  but  not  cylindrical.     The  iron  th«  when 
put  on,  weighs  on  the  fore  wheel  285  lbs.,  on  the  hind  ditto,  336)  lbs.»  nadua^ 
621  lbs.     When  removed,  the  weight  is,  on  the  fore  wheels,  144  lbs.,  on  the 
hind  ditto,  168  lbs.  making  3l2  lbs.;  wear  in  five  months,  309  lbs.     The  num- 
ber of  miles  travelled  in  this  time  is  6,048{  the  shoes  that  are  put  on  the  horses 
employed  to  draw  this  wagon,  weigh,  when  new,  from  two  pounds  &nd  a  half 
to  three  pounds  each;  the  average  of  a  great  many  gave  two  pounds  and  three 
quarters,  and  when  removed'  one  pound  and  a  quaver.     They  last  from  four  to 
six  weeks,  according  to  the  weather,  and  state  of  the  road;  but  we  mayaasuiae 
five  w^eks  as  an' average,  and  the  wear  in  that  time  for  each  horse  six  poonds^ 
and  for  fifteen  horses  for  five  months  it  would  be  366  Ibsi     The  proportion,  in 
this  case,  would  be  as '309  to  360,  or  as  1  to  ^.16,  or  nearly  one  to  one  aund  a 
fourth  on  the  genei^ity  of  roads:  therefore  I  would  say  the  proportion  of  injuij 
would  be  nearly  ks  follows,  when  travelled  by  fast  coaches — 

Atmospheric  changes,        .        -  -  -  20 

Coach  wheels,  '    ;.  -  -  -    .   20 

Horses'  feet  th^t  draw  them,      .  -  -  60 

loo 
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And  when  travelled  by  wagons — 

Atmospheric  changes,  -  -  -    .  20 

Wagon  wheels*  -  -  -  -    ^    35^ 

Horses'  feet  that  draw  them,  •  -  -       ,        44.5 

.         .  100 

'*  What  is  the  effect  of  travelling  by  coaclies  and  horses?  whence,  and  in  what 
proportion,  does  the  Injury  or  deterioration  arise;  is  it  frotn  the  crushing  of  ma- 
terials^  their  actual  wear;  their  displacenoenU  If  the  wheels  of  carriages  be  pro- 
perly constructed,  and  cylindrical,  the  friction,  and  consequently  ,the  wear  on 
the  surface  of  a  well  made  road,  will  be  very  little,  and  there  Will  be  no- injury 
from  displacement  of  materials,  except  what  may  arise  from  the  few  surface 
•tones  that  will  sometimes  be  started  out  by  the  feet  of  horses  on  steep  hills, 
when  they  are  obliged  to  exert  a  great  force  to  draw  up  a  heavy  load.  When 
stones  are  thus  thrown  out  on  a  hard  and  solid  surface,  the  wheels  of  heavy  car- 
riages will  crush  them,  and  cause  an  injury  which  would  be  much  niore  than 
that  caused  by  the  actual  wear  of  the  wheels  passing  .over  the  surface.  If  the 
road  be  weak,  or  elastic,  and  bend,  or  yield,  under  the  pressure 'of  the  wheels, 
the  particles  of  which  it  is  composed  will  move  and  rub  agamst  each  other,  or 
perhaps  break  by  the  action  of  heavy  wheels-  over' them.  On  such  roads,  I 
conceive  the  injury,  caused  by  steam  carriages  will  be  much  greater  in  propor- 
tion to  the  injury  daused  by  light  carriages  drawn  by  horses,  than  it  will  be  on 
solid  firm  roads.  In  one  instance,  where  an  accurate  experiment  was  made, 
the  wear  was  found  to  be  four  inches  of  hard  stone,  when  it  was  placed  on  a 
Vet  clay  bottom,  while  it  was  not  more  than  half  an  inch  on  a  solid  dry  founda- 
tion, (formed  as  described  in  the  report  of  the  select  committee  on  the  Holy- 
head road,  on  the  30th  May,  ^830,)  or  with  a  pavement  bottom,  on  a  part  of 
the  same  road,  when  it  was  subject  to  the  same  traffic.  On  the  Highgate  arch- 
way road^  before  mentioned,  the  annual  wear  does  not  appear  to  be  more  than 
half  an  inch  in  depth.  Now,  as  this  road  is  very  little  affected  by  wet,  in  con- 
sequence of  its  peculiar  construction,  and  the  q^re  bestowed  on  its.  drainage,  I 
attribute  almost  the  whole  of  the  diminution  o(  materials  to  Actual  wear.  On 
many  roads,  where  the  sides  are  weak,  great  injury  arises  from  the  crushing  of 
materials,  particularly  by  the  action  of  wagon  wheels.  In  frosty  weather  weak 
roads  very  frequently  suffer  more  in  one  month  than  during  all  the  rest  of  the 
year.  In  such  cases,  the  injury  is  caused  by  the  wheels  of  carriages,  and  not  by 
horses' feet.''  i  '  - 

*<  The  details  of  various  kinds  of  stea^  carriages  have  been  given  to  the  com- 
mittee; all  act  without  propellers;  without  projections  oji  the  wheels;  with  cylin- 
drical wheels;  some  with  greater  or  less  breadth  of  tire,  even  six  inches  wide; 
•the  power  is  applied- either  by  crank  or  wheels  to  one  or  two  propelling  wheels, 
accordingly  as  greater  or  less  force  may  be  required.  Some  of  the  experimental 
carriages  had  three,  some  six  wheels;  all  will  have  four  wheels.  Some  have 
the  engines  in  a  separate  carriage,  and  draw  the  load;  spme  carry  the  load  and 
engines  on  one  carriage.  Taking  the  above  circumstances  into  conpideration, 
which  would  be  most  injurious  to  a  road— ra  stage  coach,  drawn  by  four  horses^ 
weight  of  eoacAi  three  tons,  horses  two  tons,  breadth  of  tire  two  inches  and  a 
faalf;  or  steam  coach,  wheels  four  inches  tire,  weight  four  tons;  in  bpth  cases 
Telocity  ten  miles  per  hour?  Taking  for  g^nted  that  the  injury  which  a  road 
sustains  by  the  wheels  of  carriages,  and  the  feet  of  horses  is  proportional  to  the 
wear  of  iron  on  the  wheels  and  on  the  horses,  and  that  the  statement  before 

Siven  as  to  the  actual  wear  on  each  be  found  correct,  I  would  say.  the  injury 
one  to  the  road  by  the  steam  carriage  weighing  four  tons  with  four  inch  wheels^ 
would  be  les^  than  that  occasioned  by  tiie  coach  weighing  three  tons,  drawn  by 
four  horses.*' 

**  Would  it  be  beneficial,  or  otherwise,  to  the  roads,  that  steam  carriages,  dnw- 
ing  heavy  weights  in  carriages  attached -to  them,  should  be  substitute  for  wa- 
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gons  drawn  by  Worses,  supposing  that  the  weight  of  the  dnwing  or  propelfiii^ 
CHrmge  ihould.not  in  any  case  exceed  the  weight  of  the  jiumber  of  hones  that 
would  have  been  used  to  draw  a  corresponding  weight,  eg," 

Wagon,  -  ...  .  8  tons. 

Eight  hones»  15  cwt.  each,      -  -  -  -'       6  ditto. 

14 

On  steam  carriage,  -  -  -  4 

Carriage  drawn,  -  -  -  -      10 

.      '  14?r" 

I  am  of  opinion,  thkt  if  the  steam  carriage  and  its  accompanying  carriage  be  con- 
structed with  wheels  of  a  proper  width,  and  of  the  same  diameter  as  the  wagon 
wheels,  and  travel  with  the  same  velocity,  that  the  injury  on  well  made  solid 
roads  will  not  be  more  than  that  caused  by  the  wagon  and  horses:  in  fiut,  if  the 
proportion  of  injurv  before  stated  be  correct,  it  will  be  less;  but  it  must  be  re- 
coUeeted  t^at  weak  roads  suffer  more  (hiin  solid  ones  from  the  heavy  preasore 
of  wheels,  and,  in  such  cases,  the  steam  carriage  and  its  tender  would  be  mote 
injurious." 

'*  In  descending  hills,  steam  carriages  can  regulate  their  velocity  by  redociiig 
the  action,  or  number  of  revolutions,  of  the  wheels;  this  acts  as  a  drag,  but  with 
this  advantage  to  a  road,  that  the  wheel  moves  continually  round:  which  vookl 
be  most  injurious  to  a  road,  the  descent  of  a  carriage  dragged  as  usual  (not 
omitting  the  operation  of  horses'  feet,)  or  the  steam  carriage  dragged  or  rege- 
lated in  the  mode  described'  Not  having  seen  a  steam  carriage  descending  a 
hill  in  the  manner  described,  (that  is,  regulated  by  the  action  oif  the  engine  on 
thie  wheel,)  I- cannot  give  a  satisfactory  answer  to  this  question;  but,  as  &r  ss 
ppinion  goes,  I  should  say  that  the  joint  action  of  the  horses  and  drag  would  be 
more; injurious  than  the  steam  carriage,  the  motion  of  which  was  regulated  in 
the  above  manner,  provided  the  wheels  were  of  the  proper  width,  and  the  total 
weight  not  greater  than  that  of  the  coach  and  horses," 

The  plan  of  tolls  proposed  bj  Mr.  Macneil  is  given  in  the  foUow- 
ing  extract, 

««The  toll  which  carriages  propelled  by  steam,  or  by  any  other  mechamcal 
means,  should  be  required  tq  pay,  ought,  in.my  opinion,  to  be  in  proportioo  to 
the  injury  they  would  do  to  the  roads  compared  with  that  done  by  the  present 
description  of  carriages,  and  the  horses  employed  to  draw  them,  without  fefer- 
ence  to  the  weight  or  quantity  of  goods  carried;  but,  as  I  before  stated,  I  do  not 
believe  an  accurate  estimate  can  be,  at  presently  formed  as  to  the  injury  that  roads 
may  sustain  firom  steam  carriages,  compared  with  the  injury  done  to  them  by 
coaches  drswn  by  horses.  It  may,  however,  1  think,  be  safely  assumed  that  the 
injury  done  to  a  road  by  a  steam  carriage  would  not  be  greater  than  that  occa- 
sioned b/a  stage  coach  drawn  by  horses,  the  weight  of  the  engine  and  its  ksd 
being  supposed  not  to  weigh  more  than  the  stage  coach,  together  with  its  load 
and  horses.  If  this  be  granted  and  an  act  parsed  limiting  the  width  of  wheels 
in  a  certsin  proportion  to  the  weight  carried,  there  would  not  be  much  difficulty 
in  arranging  a  scale  of  .tolls  applicable  to  steam  carriages,  which  would  put  them 
on  an  equitable  footing  with  carriages  drawn  by  horses.  If,  for  instance,  a  pro. 
portion,  such  as  I  have  already  mentioned,  be  adopted,  viz.  that  awheel  should 
be  an  inch  in  width  for  every  five  cwt.  it  has  to  support^  and  a  toll  charged  far 
each  inch  equal  to  the  amount  charg^ed  for  a  horse  drawing  in  a  cairiage  which 
travels  with  the  velocity  of  the  etogine,  it  would,  in  my  opinion,  be  a  fair  and 
equitkble  toll,  at  least  for  some  years,  or  until  a  correct  proportion  of  injury  was 
ascertained  by  experiehoe  and  observation,  when  it  might  oe  altered  or  anead* 
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«d^eoordiDg^  to  cifcumitanceB.  This  ipode  of  charging  toll  would  be  extremely 
simple,  and  not  likely  to  be  misunderstood  by  toll-collectors,  or  lo  occasion  any 
disputes;  but  there  should  be  a  heavy  penalty  attached  to  the  proprietors  of 
steam  carriages  if  they  put  a  greater  weigh t]on  the  carriage  than  the  wheels  7  ere 
intended  to  carry.  If  the  engine,  instead  of  carrying  the  load,  draws  one  or 
more  carriages  after  it,  the  toll  should  be  collected  and  charged  on  each  car- 
jiage  in  a  similar  manner  as  it  is  charged  on  the  engine,  that  is,  in  proportion  to 
its  wheels.  An  example  will  illustrate  my  meaning  more  clearly:  suppose  an 
•engine,  together  with  its  load,  to  weigh  nine  tons  (which  is  about  the  average 
weight  of  two  stage  coaches,  including  the  weight  of  the  horses  which  draw 
them)  to  pass  through  a  toll  gate  where  horses  drawing  coaches  are  charged 
6d.  each,  the  toll  on  the  two  coaches,  would  be  4s.,  and  of  the  steam  carriage 
4s.  6d.  Buppose  that  the  engine,  instead  of  carrying  the  load,  dcaws  a  earriage 
after  it,  and  that  the  weight  of  the  engine  is  five  tons,  with  fiVe  inch  wheels,  and 
of  the  accompanying  carriage  four  tons,  with  four  inch  wheels,  the  toll  of  the 
engine  would  be  3s.  6d.,  and  of  the  tender  2s.,  making  4s.  6d.  as  before.  The 
only  objection  I  can  see  to  this  mode  of  charging  toll  on  steam  carriages  travel- 
ling over  the  turnpike  roads,  would  be,  that,  in  the  event  of  their  being  able  to 
•caoy  a  greater  number  of  passengers  at  a  cheaper  rate  than  the  present  de- 
scription of  carriages  drawn  by  hors^  it  would  lessen  the  amount  of  toll  col- 
lected, as  a  fewer  number  of  carriages  would  do  the  work,  and  many  persons 
who  drive  their  own  horses  would  travel  by  them  if  found  cheaper  to  do  so; 
amd  this  circumstance,  although  it  would  not  affect  the  state  of  repair,  in 
which  the  rpad  was  previously  maintained,  might  lessen  the  value  of  property 
invested  in  the  different  turnpike  trusts  throughout  the  kingdom,  which  is  a 
▼ery  considerable  sumt  but  such  circumstances  should  not  militate  against  an 
invention  likely  to  prove  beneficial  to  the  country  at  large.^ 

Mr.  Macneil  states  that  he  saw  Mr.  Gurney's  steam  coach  canying  eight  or 
ten  persons  over  one  of  the  worst  roads  '*  in  the  country,"  at  the  rate  of  frve  or 
six  miles  an  hour;  he  saw  several  horses  both  under  the  saddle  and  in  harness 
pass  Mr.  Gurnev's  carriage  without  noticing' it. 

tSii  Macneil  is  of  opinion  that  no  road  should  have  an  ascent  grteter  than  one 
in  thirty  (about  two  degrees,)  or  one  in  thir.ty-ffve,  and  that  the  expense  of  such 
roads  would  be  saved  in  a  few  years  in  [the  diminished  labour  of  transport. 
The  ascents  between  London  and  Birmingham  are  given  as  sometimes  one  in 
fifteen  (about  three  and  two-thirds  degrees.) 

The  testimony  of  Col.  Torrens,  a  member  of  the  committee,  and 
the  laat  witness  examined,  ts  directed  to  the  effect  which  would  be 
produced  upon  the  agricultural  interests  by  the  substitution  bf  steam 
power  for  horse  power.  Upon  sucb  a  subject  there  is  much  room  for 
8|)eculation,  and  we  consider  the  analysis  of  this  report  as  terminated 
without  adding  one  more  to  the  speculative  opinions  for  which  this 
new  surtiject  has  already  given  room. 

B. 


AMERICAN  PATENTS. 

LIST  OF  AMSUIOAN  PATEITTS  WHICH  ISSUED  IN  MAT,    1832. 

With  Remarks  and  E^cemplifications^  by  the  EdUot^ 

(Continued  from  p.  333) 

36.  For  Fastenings  for  Bedsteads ^  Sofas,  fyc;  John  Pi  Allen, 
Manchester,  Essex  county,  Massachusetts,  May  19.  ^ 

The  nature  and  antiquity  of  this  invention  wilt  be  rendered  appa- 
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rent  by  the  claim,  which  is  to  ^*  the  application  of  the  right  and  left 
hatiU  iroQ  screw  to  bedsteads,  sofas,  and  couches,  for  the  purpose  of 
fastening  together  into  solid  frame  woxk."  We  have  neither  time  nor 
inclination  to  ascertain  how  many  patetits  have  been  issaed  for  put- 
ting bedsteads  together  by  right  and  left  handed  screws,  but  recollect 
several ;  in  some  of  them  it  is  pi-oposed  to  make  the  screws  of  wood, 
and  in  others  of  brass.  Whether  or  not  iron  has  been  mentioned  ve 
cannot  say;  and,  if  not,  the  present  patentee  has  the  ^  forlorn  hope" 
of  sastaining  his  claim,  by  a  strong  material,  it  is  true,  though  notbj 
any  thing  which  he  has  invented  or  discovered;  he  having  merely  sab- 
atituted  on^  well  known  material  for  another,  which  attains  the  same 
end,  and  by  the  same  means. 

37.  For  a  Machine  for  Cutting  Laths;  Ira  Carpenter,  Gn- 
cinnati,  Handlton  county,  Ohio,  May  21. 

This  machine  is  described  with  sufficient  clearness,  but  the  draw- 
ing which  accompanies  it  is  unworthy  the  name. 

Two  methods  of  constructin'g.the  machine  are  mentioned,  la  bo^ 
of  which  the  cutting  knives  are  made  to  revolve.  According  to  the 
first)  or  main  plan,  a  quadrangular  frame  is  to  be  made  by  joining 
four  pieces  of  timber  strongly  together;  this  frame  is  to  be  hung  by 
a  shaft,  or  pivots,  passing  through  the  middle  of  its  sides«  Across 
one,  or  both,  of  its  ends  a  long  knife,  say  one  of  four  feet,  is  to  be  fixed, 
and  by  this  knife  boards  are  to  be  cot  into  laths.  The  frame  is  made 
to  revolve  by  means  of  whirls  on  its  shaft;  the  cutting  knife  is  to  have 
such  a  curve  on  its  outer  side  as  is  due  to  the  circle  in  which  it  re- 
▼olvesi  and  the  inner  side  is  to  be  made  concave,  having  regard  ts 
the  necessary  strength.  The  cutting  edge  is  not  to  be  strath t,  bat 
hollowed,  so  that  when  its  ends  come  in  contact  with,  the  bMrd,  its 
middle  may  stand  at  a  distance  of  two  inches.  The  knife  ^oald  be 
from  three  to  five  inches  in  width. 

The  board  to  be  cut  is  placed  upon  a  suitable  bed  piece,  with  which 
the  knife,  in  its  revolution,  comes  nearly  into  contact.  The  board  is 
made  to  advance  against  a  stop,  which  gauges  the  thickness  of  the 
lath,  being  forced  up  by  a  rack. 

The  second  method  of  forming  the  machine  is  to  take  a  beam  of 
about  nine  feet  in  length,  and  to  nang  it  so  that  it  may  revolve  upoii 
a. shaft,  or  gudgeon,  passing  through  the  middle  of  it.*  Along  each  of 
the  ends  of  this  lever  a  knife,  is  bolted,  of  sufficient  length  to  cot  a 
lathe.  These  knives  may,  in  this  case,  be  straight  on  their  edges, 
and  may  be  made  to  cut  at  one  end  first. 

The  claim  is  to  the  construction  of  the  concave  and  convex  knife, 
and  its  application  as  described ;  and  also  to  the  combination  and  ap- 
plication of  the  other  parts  to  the  purposes  set  forth. 

On  the  16th  of  March,  a  patent  was  granted  to  Simon  WiIlard,of 
Cincinnati,  for  a  machine  in  most  points  similar  to  this,  the  main 
diflfereoce  being  in  the  concavity  of  the  knife.    See  p.  I6a 

38.  For  a  fVashing  Machiney  called  the  double  cylinder  wash- 
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ing  machine;  John  S.  Pulsifer  and  Ebenezer  Pulsifers  Ipswichy 
Essex  county,  Massachusetts,  May  2L 

This  machioe  is  5o  truljr  a  coanterpart  of  that  patented  by  Mr.  Si- 
mon Savage,  on  the  11th  of  April  last,  and  described  p.  dSo,  that  we 
shall  merely  refer  the  reader  to  the  account  there  given,  for  a  foil 
display  of  the  present  *  invention. 

39.  For  a  Stereotype  Block;  Bradbury  Hackett,  Boston,  Mas* 
sachusettSj  May  21. 

This  is  entitled  an  improvement  in  moving  forward  the  hookers  of 
the  stereotype  block. 

The  two  moveable  hookers  have  shanks  to  them,  which  are  placed 
in  excavations  made  for  the  purpose,  in  the  block.  These  shanics  are 
surrouoded  by  a  spiral  spring,  which  may  be  made  to  act  in  either  of 
two  ways;  it  may  force  the  hookei;s  against  the  edges  of  the  plate,  so 
as  to  hold  it  by  their  continued  pressure;  .or  it  may  force  them  from 
the  plate,  and  be  kept  up  against  it  by  the  action  of  a  cahn,  or  turn- 
bucMe,  against  a  plate  of  brass,  bj  which  they  are^connected.  .  I'he 
drawing  represents  the  former  arrangement.  There  is  a  cam,  or  tum- 
buckle,  which,  when  a  key  is  inserted,  acts  upon  the  middle  of  a 
piece  \il  brass,  the  ends  ot  which  force  the  hookers  against  the  plate, 
the  cam  bein^  retained  in  its  place  by  the  falling  of  its,  end  into  a 
slight  depression  on  the  brass  plate.  We  should  think  the  first  de- 
scribed arrangement  the  best,  as  the  distance  "to  which  the  hookers 
are  carried  cannot,  by  this  latter  mode,  be  varied  by  the  sprine,  and 
is  not,  therefore,  so  well  adapted  to  ai\y  difference  in  the  width  of  a 
stereotype  plate. 

Instead  of  using  the  spiral  springs,  it  is  proposed  sometimes  to 
substitute  a  bar  of  steel  for  that  of  brass^  giving  to  it  such  a  form 
and  thickness  as  shall  cause  it  to  serve  the  double  purpose  of  lever 
and  spring.  .  ' 

The  claim  is  not  to  the  individual  parts,'  but  tp  the  general  ar- 
rangement of  them  for  the  purpose  to^  which  they  are  to  be  applied.* 

40.  For  a  method  of  Attaching  Leather  Soles  to  Boots  and 
Shoes  of  India  Rubber;  Wait,  Webster,  city  of  New  York,  May 
21.  .  , 

An  in-sole  of  leather  is  to  be  put  within  t|ie  shoe  or  boot,  and  a 
corresponding  out-sole  and  heel  are  placed  on  the  outside,  when  the 
wholQ  is  to  be  attached  together  by  nailing,  pegginfg,  or  sewing,  in  the 
ordinary  modes  of  performing  these  processes. 

41.  For  B,  Machine  for' Sawing  Timber;  Jackson  Blood,  of 
Trumbull,  and  Samuel  A.  Hurd,  of  Huntingdon,  Fairfield  county, 
Connecticut,  May  22. 

What  is  intended  for  a  description  of  this  machine  does  not  ex- 
plain either  its  construction  or  mode  of  operation;  and  the  drawing, 
although  it  is  good  as  a  picture,  is  very  far  from  supplying  the  de- 
fect of  the  specification.    It  appears,  however,  that  saws  are  to  be 
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stretched  in  a  saw  ft«ine,and  that  this  saw  frame  is  to  work  horiion- 
tally  within  the  general  frame  work  of  the  whole  apfuiratas.  A  ^on* 
zontal  shaft,  with  its  proper  gearings  crank,  and  pitman,  is  to  vibrate 
the  saw  frame.  The  timber,  according  to  appearances,  is  to  be  placed, 
bj  some  means,  under,  the  saw,  the  frame  of  which,  as  the  teeth  en- 
ter, is  to  sink  down  upon  it  The  thing,  as  represented,  appears  to 
be  altogether  incapable  of  being  worked,  and  will,  in  this  case,  be  se- 
cure from  all  successful  attempts  at  ptracj. 

^  For  a  Machine  for  p/'essingf  fluting,  and  bending.  Tor- 
toise Shell,  Horn,  and  other  Combs;  Reuben  Munson,  city  of 
New  York,  May  22. 

We  looked  for  some  new  kind  of  press  to  be  described  in  the  spe- 
cification of  this  patent,  but  found  nothing  more  than  a  commoa  hand 
screw  press  for  forcing  convex  and  concave,  or  other  dies  together. 
The  patentee,  however,  says  that  the  dies,  or  moulds,  are  a  material 
part  of  the  **  invention;^^  of  the  apparatuSf  he  shodd  have  said,  as 
we  usually  apply  the  term  invention,  in  the  way  in  which  it  is  here 
used,  to  those  things  only  which  are  supposed  to  be  new;  a  supposi- 
tion which  no  one  can,  in  the  present  instance,  entertain,  who  w  m 
the  sliffhtest  degree  acquainted  with  the  various  manufactuTes  of  tor^ 
toise  shell,  horn,  &c« 

It  would  be  difficult  to  ascertain  at  what  period  it  was  noilasom^ 
in  Asia  and  Europe,  that^<  horn  or  shell,  annealed,  or  softened,  in  hot 
oil,  or  other  liquid,  or  in  any  other  convenient  way,  and  pressed" 
into  moulds^  would  receive,  and,  when  cold,  would  retain,  the  im- 
pression of  the  mould,  yet  for  doine  this,  and  precisely  in  this  way, 
the  present  patent  is  taken.  *  We  had  occasion  two  or  three  yean 
since  to  notice  the  obtaining  of  a  patent  for  the  same  parpose,  and 
then  spoke  of  the  entire  want  of  novelty  in  the  alleged  invention. 

43.  For  an  improvement  in  the  Biast  Furnace  for  Smdling 
Iron  Ore;  Thomas  Gregg,  Connelsville,  Fayette  county,  Penn- 
sylvania, May  22.  . 

The  interior  of  this  furnace  is  to  be  circular,  and  three  feet  in  di- 
ameter at  the  boshes,  widening  out  to  three  feet  six  inches  at  the 
tunnel  head.  Within  the  body  of  the  stack  there  are  to  be  two  air 
flues,  which  are  to  create  a  draught  for  two  small  furnaces  oo  one 
side  of  the  superstructure,  which  are  called  generating  furnaces^  The 
flame  created  by^hese  furnaces  is  to  be  brought  into  contact  with 
the  blast  at  the  tuyere,  in  order  to  produce  ignition  at  that  part  in 
which  the  force  of  the  issuing  blast  ordinarily  prevents  it,  and  in  this 
way  to  obviate  the  collection  of  cinder,  which  usually  proves  so  trou- 
blesome by  adhering  around  the  tuyere. 

44.  For  an  improved  Printing  Press,  denominated  the  **  Fans- 
tus  Printing  Press  ;*'  Seth  A^ams,  Boston,  Massachnsetts,  May  2dL 

We  shall  liot  attempt  to  describe  the  manner  of  arranging  the  va- 
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riotis  parts  of  this  press.  The  patentee  claims  '^  the  combination  of 
the  crank,  the  cam,  and  other  parts  together,  so  as  to  move  the  pla- 
ten, or  frisket,  and  produce  the  effects  described."  The  press  is  to 
be  operated  upon  bj  hand,  a  handle  being  attached  toa  flj  wheel  for 
that  purpose,  as  in  several  other  presses. 

45.  For  a  Smut  Mil;  Stephen  Fellows,  Sandwich,  Stafford 
county,  New  Hampshire,  May  24. 

A  wheel  of  about  eighteen  inches  in  diameter  is  made  to  revolve 
▼erticallj  in  a  suitable  frame.  This  wheel  has  upon  its  edge,  a  rim 
or  hoop  of  sheet  iron,  which  projects  over  on  one  side  in  the  manner 
of  the  rim  of  a  sieve,  and  is  perforated  with  holes  to  allow  smut  and 
dust  to  pass  through.  Nails,  or  pins,  are  driven  into  this  wheel,  and 
project  about  an  inch  from  it.  They  are  so  driven  as  to  form  con- 
centric circles  about  an  inch  and  a  half  apart.  This  wheel  revolves 
against  a  stationary  board,  a  little  larger  than  the  wheel,  and  having 
nails,  or  pins,  also  driven  in  circles,  occupying  the  spaces  between 
the  circles  on  the  wheel.  The  stationary  board  is  perforated  at  its 
centre,  so  as  to  form  an  eye  through  which  the  smutty  grain  is  to 
be  fed.  Appended  to  the  apparatus  is  a  hopper,  and  suitable  riddles 
for  feeding  and  separating  the  grain,  and  a  fan  for  cleaning  it. 

The  grain,  in  passing  ^om  the  centre  to  the  circumference  of  the 
revolving  wheel,  is  operated  upon  by  the  projecting  pins,  and  also  by 
the  rim  with  its  perforations,  which  cause  it  to  be  rough  within.  The 
claim  is  to  the  wheel  and  fixed  board,  with  the  pins  arranged  in  the 
manner  described. 


46.  For  an  improvement  in  the  •Apparatus  for  Baking  or 
Boasting,  usually  called  the  rejQlecting  tin  baker ;  William  Pres- 
cott,  Boston,  Massachusetts,  May  24. 

This  is  confessedly  the  common  tin  kitchen,  but  an  improvement 
in  it,  is  claimed,  which  consists  in  placing  the  pan  or  trough  whicb 
collects  the  gravy  close  to  the  front,  and  allowing  the  lower  part  of 
the  kitchen  to  slope  forward  so  as  to  carry  all  which  falls  upon  it 
into  the  trough.  This  constitutes  the  invention,  and  forms  the  sub- 
ject of  the  claim. 

47.  For  an  improvement  in  Bedsteads;  Bethel  Judd,  New  LoD- 
don,  New  London  county,  Connecticut,  May  25. 

The  bedstead  is  to  be  made  and  put  together  in  the  common  way, 
the  new  invention  consisting  in  an  ancient  mode  of  stretching  the  sacK- 
ing  bottom.  To  effect  this  it  is  to  be  nailed  to  loose  rails  which  slide 
by  means  of  tongues  fitting  into  grooves  in  the  head  and  foot  rails. 
Screws  passing  through  the  side  rails  of  the  bedstead,  work  in  nuts 
let  into  the  slide  rails,  and  serve  to  tighten  the  bottom.  A  short  rail, 
or  rather  a  block,  according  to  the  drawing,  is  to  be  attached  to  the 
head  and  the  foot  end  of  the  sacking,  a  single  screw  through  the  head 
and  foot  rails  working  into  each. 

In  the  old  English  fashion,  a  single  sliding  rail  was  used  at  the 
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head  only,  with' screws  passing  into  it  through  the  head  rail,  and  thtt» 
drawing  the  bottom  lengthwise,  whilst  it  was  corded  at  the  sides. 
We  have  heard  English  cabinet  makers  say  that  were  thej  to  retara 
to  England,  they  would  introduce  the  American  fashion  of  cordin* 
upon  pins,  as  bein^  preferable  to  any  other.  When  the  sacking  is 
nailed  to  a  rail,  as  m  the  plan  of  the  patentee,  it  forms  a  secure  har- 
bour for  busSf  AS  i^  well  Known  in  our  common  cots.  The  screw 
holes  also  oner  invitihg  retreats  to  the  same  unwelcome  bedfellows, 
and  abstract  very  much  from  the  commendation  which  any  one 
might  otherwise  Be  inclined  to  give  to  such  a  mode  of  tightening 
sackings. 


48.  For  a  Sector  Thnsillarum,  being  an  improyemeDt  in  sur- 
gery ;  William  B.  Fahnestock,  Lancaster,  Lancaster  county,  Peno- 
sylvania.  May  25. 

The  form  of  this  Instrument  is  that  of  a  stem,  or  shank,  of  a  fifth 
of  an  inch  in  diameter,  with  a  ring  on  one  end  of  aboot  an  inch  and 
a  quarter  in  diameter.  The  stem  is  perforated  from  end  to  end,  to 
allow  a  rod,  or  wire,  to  pass  through  it,  which  rod,  or  wire^  is  fur- 
nished with  an  ivi)ry  handle. at  the  end  opposite  to  the  ring.  The 
ring  is  split  through  its  plane,  and  the  split,  or  kerf,  extends  up  the 
shank  a  distance  equal  to  the  diameter  of  the  rin^.  A  piece  of 
steel  plate  is  made  jn  the  form  of  this  ring,  with  a  rod,  or  wire,  pro- 
jecting from  it  of  sufficient  length  to  pass  through  to  the  upper  end  of 
the  shank,  and  receive  the  ivory  handle.  When  these  are  all  in  their 
places,  the  three  thicknesses  of  which  the  ring  consists,  coincide. 
The  inner  edge  of  the  lower  half  of  the  steel  ring  is  made  sharpi,  aid 
when  it  is  desired  to  remove  a  tonsil,  or  other  soft  part,  the  tiog  is 
passed  over  it,  and  the  ivory  handle  being  drawn  forward,  it  is  sepa- 
rated by  the  cutting  edge.    . 

The  patentee  states  that  the  ring  may  be  made  to  consist  of  two 
parts  only,on6  sliding  upon  the  other,  but  that  he  prefers  the  leraier 
method. 


49.  For  Machinery  for  washing  and  cleaning  Paper  Maktrf 
Felts;  Samuel  E.  Foster,  Brattleboro,  Windham  county,  Vermont, 
May  25. 

A  hollow  cylinder  of  metal,  from  four  to  ten  inches  in  diameter,  j 
is  to  be  perforated  with  holes  over  its  whole  surface,  its  length  most  | 
of  course  be  such  as  will  adapt  it  to  the  machine  in  which  it  is  to  be 
employed. 

The  felt  is  to  be  made  to  pass  roun^  this  cylinder,  and  is  to  be 
borneagainst  it  by  smaller  rollers  of  wood,  and  so  secured  by  box- 
ing that  but  little  water  shall  escape  from  the  perforated  roller  with- 
out passing  through  the  felt.  Two  other  wooden  rollers  scrre  i» 
squeeze  the  superfluous  water  out  of  the  felt,  as  it  passes  betweea 
them.  Steam  may  be  applied  when  requisite  for  the  purpose  of  ren- 
dering the  felt  pliable.  The  water,  or  the  steam,  is  to  be  introdiced 
through  hollow  gudgeons  at  each  end  of  the  perforated  roller. 
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60.  For  a  Washing  Machine;  Ezra  Fisk,  Fayette,  Kenne- 
beck  county,  Maine,  May  25. 

A  vibrating  rubber,  composed  of  fluted  piecek  and  of  rollers,  is  to 
operate  upon  the  clothes  so  nearly  in  the  manner  of  many  other  wash- 
ing machines,  that  we  think  a  particular  description  of  this,  is  un- 
necessary. The  patentee  considers  it  as  a  very  superior  article,  and 
should  the  public  concur  with  him  in  opinion,  their  praise  will 'be  of 
more  value  to  him  than  any  we  are  prepared  to  bestow, 

51.  For  a  Filtering  Machine  to  be  used  in  the  art  of  manu- 
facturing Paper;  Thomas  French,  Ithaca,  Tompkins  county. 
New  York,  Maj;  26. 

This  machine  is  to  perform  the  task  of  what  has  been  usually  call- 
ed a  pulp  dresser,  some  of  which  instruments  we  have  formerly  de- 
scribed. A  cylindrical  vessel  of  copper,  or  of  brass,  is  to  be  made 
with  slots,  or  openings  from  top  to  bottom,  exhibiting  the  appearance 
of  bars  about  one-fourth  of  an  inch  wide,  and  one  thirty-second  part 
of  an  inch  asunder.  It  may  be  made  solid,  and  afterwards  cut  in  this 
manner,  or  it  may  be  composed  of  metallic  bars  put  together.  It  may 
also  vary  in  its  form,  being  either  square,  polygonal,  or  otherwise. 
Its  diameter  may  be  fifteen,  and  its  height  fourteen  inches. 

A  perforated  dasher  is  to  be  made  to  play  up  and  down  in  this 
vessel,  by  means  of  a  crank,  giving  a  velocity  of  from  five  to  six  hun- 
dred strokes  in  a  minute.  The  pulp  admitted  into^it  is  thus  forced 
through  between  the  bars  into  a  vat  below,  whilst  the  knobs,  &c.  are 
retained,  and  are  removed,  when  necessary,  through  a  suitable  open- 
ing. The  rim  of  the  dasher  stands  about  half  an  inch  from  the  sides 
of  the  cylinder,  and  in  its  vibration  approaches  the  bottom  within 
half  an  inch,  and*  the  top  within  four  or  hve  inches.  To  supply  the 
cylinder  with  stQflT,  a  conductoi'  of  the  requisite  size  passes  through 
the  top,  or  cover,  of  it. 

The  cylinder  is  enclosed  within  a  close,  8C[uare  box  of  wood,  and 
one  which  has  been  made  of  the  given  dimensions,  supplies  a  machine 
vat  which  works  the  pulp  beat  by  two  engines.  The  driving  power 
is  said  to  be  equal  to  about  that  of  a  man.  If  the  metallic  vessel  is 
made  sufficiently  strong,  so  that  the  bars  will  not  yield  to  the  pres- 
sure, the  necessity  of  picking  the  paper  after  it  is  dried,  is  said  to  be 
obviated  altogether;  whilst,  from  the  agitated  state  in  which  the  pulp 
18  thrown  into  the  vat,  the  fibres  arc  more  perfectly  entangled  than 
18  general  in  machine  paper,  and  it  is  thereby  improved  in  quality. 

52.  For  a  Washing  Machine;  Ebenezer  Mayo,  Hallowell, 
Kennebeck  county,  Maine,  May  26. 

A  drum,  or  hollow  cylinder,  which  we  suppose  may  be  about  two 
feet  in  diameter,  is  hung  so  as  to  turn  vertically  in  a  tub,  or  trough, 
the  lower  edge  of  the  cylinder  dipping  into  the  soap  suds  contained 
in  it.  A  smaller  cylinder,  one-fourth  or  one-fifth  the  diameter  of  the 
former,  either  plain  or  fluted,  is  placed  above  it,  and  is  caused  to 
revolve  by  it,  the  large  cylinder  is  turned  by  a  winch,  and  the  small 
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one  it  made  to  bear  upon  it  by  springs  operating  upon  its  gudgeons. 
The  large  cylinder  is  generally  covered  with  slats  placed  at  a  small 
distance  from  each  other;  upon  this  the  articles  to  be  washed  are  lud, 
being  confined  to  it  by  hitcning  some  string,  or  other  small  part,  be- 
tween the  slats,  or  otherwise. 

It  is  recommended,  in  order  to  prevent  the  splashing  of  the  suds, 
to  enclose  the  whole  in  a  box,  which  must  be  furnished  with  a  door 
on  one  side  to  inspect  and  regulate  the  operation. 

5a  For  a  Horizontal  Water  Wheel;  Sheldon  Stoddard,  Jack- 
son, Susquehanna  county,  Pennsylvania,  May  28. 

We  have  here  a  very  imperfect  kind  of  wheel,  described  with  cor- 
responding vagueness.  The  drawing,  however,  shows  enough  of  its 
general  construction  to  prove  that  it  is  not  new  in  principle;  and  as 
similar  wheels  have  been  often  tried,  we  are  well  assured  that  it  will 
convey  as  little  of  the  power  of  the  water  to  the  mill  as  any  wheel 
well  can.  The  buckets  are  hung  in  the  manner  of  doors,  or  shutters, 
which  are  to  open  and  present  their  broad  sides  to  the  current  on 
one  side  of  the  wheel,  whilst  they  are  to  swing  and  present  their 
edges  on  the  opposite  side.  Buckets  of  this  description  always  ap- 
pear to  be  very  perverse  things  when  set  to  work,  refusing  to  open 
.at  the  period  set  down  for  them,  and  thus  losing  a  great  part  of  the 
time  in  which  it  is  intended  they  should  labour. 

54.  For  a  discovery  in  Bleaching  Cotton^  Linen,  and  other 
Cloth;  John  B.  Greene,  Portsmouth,  Rockingham  county.  New 
.  Hampshire,  May  29. 

This  discovery  consists  in  first  impregnating  with  alkali  the  cloth 
to  be  bleached,  and  then  subjecting  it  to  the  action  of  chlorine  eas, 
in  a  suitable  apparatus.  The  alkali,  it  is  said,  protects  the  cloth 
from  injury  by  the  gas;  it  is  afterwards  to  be  cleaned  in  any  of 
the  known  ways,  and  passed  through  a  weak  solution  of  sulphuric 
acid. 


55.  For  Rendering  Fish  Oil  Drying;  David  C.  Knapp, 
Charles  K.  Knapp,  and  Allan  H.  Howland,  Oswego,  Oswego  coun- 
ty, New  York,  May  29. 

The  patentees  claim  <<the  preparing  and  manufacturing  theafore- 
aaid  oils  by  chemical  agents,  m  such  a  manner  as  shall  cause  them 
to  dry,  and  render  them  fit  and  proper  for  all  the  purposes  of  paint- 
insNBind  glazing,  to  which  linseea  oil  may  be  applied. 

The  mode  of  effecting  this  is  to  boil  the  oil  with  litharge,  red  lead, 
white  lead,  white  vitriol,  or  other  metallic  oxides,  or  salts.  The 
quantity  of  the  oxides  being  proportioned  to  the  time  in  which  it  is 
wished  that  the  oil  should  ciry. 

Fish  oil  has  been  rendered  drying,  and  used  for  the  purpose  of 
painting,  many  years  since.  We  published  a  description  of  a  mode 
of  doing  this  in  the  first  volume  of  the  Franklin  Journal,  in  June, 
1826,  which  we  extracted  from  a  volume  of  the  Transactions  of  the 
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Society  for  the  Encouragement  of  Arts,  &c.  publiBhed  some  years 
earlier.    The  recipe  there  given  is  as  follows— 

In  refining  252  gallons  (one  ton)  of  fish  oil,  there  will  be  used 
thirty-two  gallons  of  vinegar,  twelve  pounds  of  litharge,  twelve 
pounds  of  white  vitriol,  twelve  gallons  of  linseed  oil,  and  two  gallons 
of  spirits  of  turpentine.  The  drying  ingredients  are  first  to  be  add- 
ed to  the  vinegar,  and  well  mixed  with  it,  by  agitation,  twice  a  day 
for  a  week.  Ihis  is  then  to  be  added  to  the  whale  oil,  well  mixed, 
and  is  to  be  allowed  a  day  to  settle,  when  it  is  fit  to  be  poured  off, 
and  to  have  the  linseed  oil  and  turpentine  added  to  it  Colours  pre- 
pared with  it  are  said  to  be  bright,  and  more  durable  than  those  used 
with  linseed  oil. 

It  appears,  therefore,  that  the  claim  to  the  rendering  offish  oil  dry- 
ing by  jfieans  of  chemical  agents,  is  one  the  novelty  of  which  cannot 
be  sustained. 


56,  For  Apparatus  for  Cookings  and  for  Heating  Rooms; 
Jacob  Stahl,  city  of  Baltinoore,  May  29. 

There  is  not  much  pretension  made  to  invention  in  this  patent, 
the  merit  of  the  apparatus  being  said  to  rest  upon  the  particular  ar- 
rangement of  its  respective  parts.  It  consists  of  a  stove  made  of 
cast  and  sheet  iron,  with  an  oven,  in  the  usual  form  for  cooking,  and 
dampers  for  regulating  the  fliies.  The  fiues,  or  pipes,  for  heated  air, 
are  made  double,  and  tne  space  between  them  is  niled  with  pulverized 
charcoal,  or  other  bad  conductor.  When  the  weather  is  warm',  and 
the  oven  is  used  for  cooking,  the  heat  passes  off  by  ashort:4ue;  when 
the  heated  air  is  required  Tor  warming  rooms,  a  loqg  pipe  with  el- 
bows, operating  as  drums,  is  employed.  The  claim  made  is  to  the 
particular  construction  of  the  apparatus.        , 


57.  For  a  Metallic  Stereotype  Block;  Samuel  Sawyer,  Bos- 
ton, Massachusetts,  May  29.    - 

(See  specification.) 

58.  For  an  improvement  in  the  Box  and  Hub  of  Wheel  Car- 
riageSf  and  in  the  method  of  Hanging  Coach  Bodies;  David 
Watson,  Fayette,  Kennebeck  county,  Maine,  May  29. 

Boxes  are*  to  be  made  of  cast  iron,  of  the  usual  form  on  the  exte- 
rior, but  with  a  rebate  at  each  end  in  the  interior,  so  as  to  receive  a 
copper  ring,  cast  for  the  purpose,  which  is  to  be  five-eighths  of  an 
inch  deep,  and  three-fourths  thick.  These  rings  are  driven  in  against 
a  shoulder  on  each  end  of  the  cast  iron  box,  and  are  secured  by  rivet- 
ting;  they  form  the  bearing  for  the  axle,  the  bore  of  the  cast  iron  be- 
tween them  being  such  as  to  allow  a  space  of  three-eighths  of  an  inch 
between  it  and  the  axle. 

A  hole  is  to  be  bored  through  the  hub  and  the  iron  box  at  the  mid- 
dle of  the  axle,  for  the  purpose  of  supplying  oil.  A  sponge  is  to  be 
placed  in  this  hole  to  retain  the  oil  and  lubricate  the  axle,  and  it  is 
closed  by  means  of  a  screw,  to  prevent  the  entrance  of  dirt  and  wa- 
ter. 
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In  haDKiDg  carriage  bodies,  the  first  improvemeDt  described  is  the 
putting  oT  steel  rollers  three  inches  long,  and  an  inch  and  a  quarter 
in  diameter,  at  the  upper  ends  of  the  jacks,  over  which  the  thorough 
braces  pass.  Under  the  body  of  the  carriage,  and  extending  from 
one  end  of  it  to  the  other,  over,  and  in  the  direction  of,  the  perch,  a& 
elastic  beam,  or  strip  of  wood  passes,  which  is  three  inches  wide, 
and  an  inch  thick,  ^nd  this  is  connected  on  its  under  side  to  levers, 
bj  strong  spiral  springs,  which  are  arranged  in  a  waj  which  could 
not  be  clearlj  explained  without  the  drawings,  but  which  are  inteod- 
ed  to  give  the  most  perfect  elasticity  to  the  whole,  structure,  and  are, 
it  is  averred,  capable  of  being  so  managed  as  to  cause  the  passenger 
to  ride  with  equal  ease,  whether  a  stage  be  loaded  lightly  or  hea- 
vily. 

The  claim  is  to  the  copper  rimmed  boxes,  and  the  mode  of  apply- 
ing them;  the  adaptation  of  the  iron  boxes  to  tbem;  the  mode  of  sup- 
plying the  oil;  and  the  described  manner  pf  hanging  the  bodies  of 
stages,  or  other  carriages. 

69.  For  an  improvenient  in  Stoves  for  Burning  Jlntkradie 
Coal;  Jordan  L.  Mott,  city  of  New  York,  May  30. 

The  improvement  here  proposed,  consists 
in  dividing  a  stove  into  two  parts  by  a  par- 
tition which  reaches  to  the  top  plate,  bat 
doies  not  descend  to  the  bottom  of  the  stove, 
as  is  shown  at  a  in  the  section  in  the  roar- 
gin.  The  fire  is  to  be  lighted  at  b  in  the 
usual  manner;  the  part  c  is  to  be  filled 
with  coal,  and  the  cover  d  placed  on,  which 
will  give  a  continued  supply  of  fuel  by  the 
descent  of  the  coal  down  the  inclined  plate 
tf,  as  that  in  the  front  is  consumed. 

'l^e  claim*  is  to  the  dividing  of  the  stove, 
and  the  6xing  an  inclined  plate,  and  grate, 
for  the  descent  of  the  fuel. 


60.  For  an  improvenaent  in  the  Silk  Reel;  Charles  G.  Grec&t 
.Windsor,  Windsor  county,  Vermont,  May  30. 

The  improvement  here  described  is  intended  to  distribute  the  silk 
upon  the  reel  with  perfect  regularity,  and  thus  to  prevent  the  occur- 
rence of  the  defect  which  is  known  by  the  name  of  glazing;  and 
consequently  to  produce  silk  of  a  better  quality  than  can  be  obtainei 
by  the  common  reel.  To  eflfect  this  purpose  the  reel  is  made  to  tra- 
verse backward  and  forward  with  perfect  regularity;  this  is.  done 
by  lengthening  out  the  gudgeons  of  the  shaft  of  the  reel,  so  that  they 
shall  each  form  cylindrical  rods  of  the  full  length  of  the  reel  itselL 
These  turn  in  boxes  upon  the  frame  of  the  reel,  haying  a  crank  upon 
one  of  thetn  for  that  purpose. 

These  cods  may  be  about  an  inch  in  diameter,  and  upon  one  of  them 
two  channels  are  cut  from  end  to  end,  one  of  these  forms  a  right,  and 
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the  other  a  left  haixled  screw.  A  guide  piece  in  one  of  the  boxes, 
acting  alternately  in  these  grooves^  causes  the  reel  to  traverse  back* 
ward  and  forward.  This  is  the  part  which  forms  the  subject  of  the 
patent,  it  being  the  only  one  in  which  this  reel  differs  essentially  froni 
others. 

As  there  are  two  cylindrical  rods,  weshould  suppose  that  it  would 
be  better  to  have  the  right  hand  screw  on  one  of  them,  and  the  left 
hand  screw  in  the  other;  as  in  the  machine  described,  these  grooves 
cut  each  other  in  their  crossing,  at  every  turn.  The  principle  of  ac- 
tion would  remain  the  same,  although  in  the  case  suggested  each  box 
must  have  its  guide  piece,  which  cojild  b6  engaged  aiid  disengaged 
by  very  simple  gearing. 

61.  For  Spring  Catches  or  Locks  for  Doors;  Robert  J.  By- 
ram,  Boston,  Massachusetts,  May  31. 

We  cannot  give  the  precise 
structure  of  this  lock  without  a 
more  lengthened  description  than 
we  can  allot  to  it.  One  of  its  prin- 
cipal features,  however^  is  the 
making  the  bolt  in  such  a  way 
that  it  forms  a  frame,  the  rim  of 
which  slides  against  the  sides  of 
the  box  of  the  lock,  as  seen  at  a  a.  The  tumbler  6,  standing;  in  the 
centre  of  this,  draws  the  bolt  back,  which  is  forced  forward  by  the 
spiral  springs  c  e.  A  small  bolt,  (/,  shooting  against  the  frame,  may 
serve  to  lock  the  door.  The  patent  is  taken  for  these  and  certain 
other  particular  arrangements. 


Specifications  of  American  Patents* 

Specification  of  a  patent  for  a  Metallic  Stereotype  Block,    Granted  to 
Samuel  Sawyer,  Boston^  Massachueette^  May  29, 18B2. 

To  all  whom  it  may  concern,  be  it  known^  that  I,  Samuel  Sawyer, 
of  Boston,  in  the  state  of  Massachusetts,,  have  invented  a  new  me- 
tallic stereotype  block,  to  be  used  for  the  purpose  of  holding  stereo- 
type plates  in  the  process  of  printing,  and  that  the  following  is  a  full 
and  exact  description  of  my  said  invention. 

Instead  of  forming  the  stereotype  block  of  wood^in  the  usual  wa^, 
I  make  it  of  metal,  hollow  on  the  underside,  and  generally  cast  in 


one  piece,  either  of  iron,  brass,  type  metal,  or  any  other  suitable 
metal,  or  mixture  of  metals.  Instead  of  being  cast,  however,  they 
may  be  made  of  sheet  metal,  in  the  manner  of  the  iron  boxes  of  com- 


mon door  locks.  To  support  the  face  plate,  or  that  upon  which 
the  stereotype  pl4te  is  placed,  I  cast,  or  otherwise  affix  within  the 
block,  studs,  or  partitions,  of  metal,  sufficient  in  number  for  that  pur- 
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posei  and  extending  down  from  the  inside  of  the  face  plate,  so  aa  to 
bear  upon  the  nlaten  when  on  the  press. 

Upon  one  eoge  of  the  face  of  the  block,  I  cast,  or  otherwise  affix, 
permanent  clasps,  or  catches,  of  the  usual  form  for  holding  the  plate; 
and  through  openings  in  the  face  of  the  block,  at  the  opposite  edge, 
project  the  moveable  clasps,  or  catches.  These  moveable  catcbes, 
which  work  through  slots  or  mortices  in  the  face  plate,  are  attached 
to>,  and  make  part  of,  a  metallic  plate  placed  within  the  block,  and 
sliding  against  the  under  side  ot  the  face  plate.  In  order  to  force 
the  catches  a^inst  the  edge  of  the  stereotype  plate,  I  employ  an 
eccentric  or  spiral  wheel,  having  on  its  periphery  cogs,  or  teeth,  which 
wheel  is  acted  upon  by  a  key  passing  tnroozh  an  opening  in  the  ed^ 
of  the  face  plate,  between  the  two  moveable  catches.  This  key  is 
furnished  with  teeth,  which,  takine  into  those  on  the  edge  of  the 
eccentric  or  spiral  wheel,  enable  the  operator  to  force  up  or  retract 
the  catches  at  pleasure.  The  principle  upon  which  this  eccentric,  or 
spiral  wheel,  operates,  will  be  more  clearly  shown  by  a  reference  to 
the  drawing  thereof  de[)0sited  in  the  patent  office. 

What  I  claim  as  my  invention,  ana  for  which  I  ask  a  patent,  is  the 
using  of  a  metallic  stereotype  block,  constructed  in  the  manDer  here- 
in described;  and  also  the  manner  in  which  the  moveable  catches  are 
operated  upon  by  a  key,  and  an  eccentric  or  spiral  wheel,  aa  above 
set  forth,  whether  the  same  be  made  in  the  exact  form  represented, 
or  in  any  other  operating  upon  the  same  principle,  and  producing  the 
same  effect. 
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A,  under  side  of  the  block. 

B,  B,  studs. 

C,  metallic  plate  carrying  the  moveable  clasps. 

D,  spiral  toothed  wheel,  turning  on  the  pin  E. 

F,  key  for  turning  the  wheel,  and  moving  the  catches. 
6,  plate  which  covers  the  wheel. 

H,  stop  which  acts  against  a  rim  on  the  spiral  wheel,  bearing  it 
against  the  key.  . 
I,  hole  for  the  point  of  the  key. 
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• 
Speeificaiion  of  a  patent  for  a  Pulp  Dresser  for  the  purpose  of  sepa- 
rating the  knobSf  or  grosser  particles,  from  the  pulp  used  in  the 
manufacturing  of  Paper.    Granted  to  Golvman  Sellers^  eily  of 
Philadelphia^  JuneS,  1832. 

To  all  whom  it  ma^  concern,  be  it  known,  that  I,  Coleman  Sel- 
ler8,«of  the  citj  of  Philadelphia,  in  the  state  of  Pennsylvania^  have 
invented  a  new  and  improved  pulp  dresser,  for  the  purpose  of  sepa- 
rating the  knobs,  or  grosser  particles,  from  the  pulp,  in  the  manufac- 
turing of  paper,  and  that  the  following  is  a  full  and  exact  description 
of  my  said  invention. 

I  form  a  pulp  wheel,  or  dresser,  which  is  made  to  revolve  within 
the  machine  containing  the  pulp,  bj  the  applieation  of  power  in  the 
ordinary  way.  Fig.  1,  in  the  accompanying  drawing,  is  an  end  view 
of  the  wheels  or  dresser,  the  opposite  end  being  in  the  same  form, 
and  the  two  beins  connected  together  by  plates  of  brass,  or  other 
material)  which  form  a  complete  casing  thereto.  This  wheel,  or 
dresser,  is  represented  as  carrying  six  dressing  plates,  to  be  present- 
Ijr  described,  but  this  number  may  be  varied  as  maybe  found  conve- 
nient Fig.  2  is  a  perspective  view  of  the  wheels  showin|^  the.  plates 
which  pass  from  end  to  endj  one  half  of  which  are  -plain,  and  the 
others  so  perforated  as  to  form  the  dressing  plates,  or  strainers,  for 
the  pulp.  The  plates  which  are  perforata  to  foriii*the  strainers  I 
generally  place  so  that  their  planes  form  radii  with  the  centre,  or 
axis  of  the  wheel  as  seen  at  A  A  in  the  drawing.  The  plane,  or  un- 
perforated  plates,  may,  at  their  junction  with  these,  at  fi  B,  form  a 
right  angle  with  them;  but  the  form  of  the  plates,  and  the  aodes  at 
which  they  stand,  may  be  varied,  without  changing  the  principle 
upon  whicn  they  operate.  Instead  of  making  the  plates  nat,  they 
may,  for  example,  be  bent  so  as  to  form  a  curve  from  their  exterior 
to  their  interior  points  of  junction,  as  shown  by  the  dotted  line  C  C, 
fig.  1.  ^  . 

The  lines  drawn  upon  the  plates  A  A,  fig.  2^  represent  slots, 
openings,  or  perforations,  cut  through  those  plates,  and  forming  them 
into  strainers,  which  allow  the  finer  portions  of  the  pulp  to  pass 
through,  and  arrest  the  knobs,  or  coarser  particles.  These  perfora- 
tions may  differ  in  width,  according  to  the  kind  of  paper  to  which 
the  dresser  is  to  be  applied,  but  I  sometimes  make  them  so  that  they 
can  be  graduated,  and  the  same  wheel,  or  dresser,  answer  for  every 
kind  re(|uired.  This  I  accomplish  by  making  the  plates  double,  and 
perforating  them  so  that  when  laid  upon  each  other  the  openings 
through  the  twio  plates  shall  exactly  coincide.  By'sliding  one  plate 
upon  the  other,  by  means*  of  a  regulating  screw,  or  otherwise^  they 
may  then  be  readjly  graduated. 

D,fig. 2,8hows  the  shafl  by  which  the  wheel,  orjdresser,  may  be  made 
to  revolve.  One  of  the  heads  of  the  dresser  is  open,  as  at  1^^  and. 
through  this  opening  the  pulp  which  has  been  cleaned  from  the  knobs 
and  coarser  particles  escapes;  this  end  revolves  in  a  hoop^  or  collar, 
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fixed  in  an  openine  in  the  «ide  of  the  Tat,  or  machine,  in  which  the 
dreasiing  is  effected. 

The  mo^ti^dvantageoua  waj  of  using  this  wheel,  or  dresser,  is  tatx 
it  at  such  height  in  the  machii^e  as  that  when  one  of  the  plane  or  unper- 
forated  plates  FF  F  F,  is  upwards,  and  horizontal,  it  shall  coincide, 
t>r  nearfy  so,  with  the  line  of  the  surface  of  the  water;  the  machinet 
kowever,  will  work  if  entirety  immersed,  but  not  s^  advaatageooslj. 

The  /perforated  faces  of  the  wheel,  or  dresser,  in  ita  reYointiM, 
me§t  the  floating  pulpj  and  as  they  strike  against  it,  the  finer  parti 
pass  throagh  to  tlie  inside,  whilst  thie  coarser  are  arrested;  and  «t 
the  same  time,  these  coarser  particles  are  prevented  froos  accamalat- 
ingj  on  the  surfaces  of  the  strainers  by  the  agitation  produced  by  their 
striking  against,  or  upon,  the  fluid. 

What  1  claim  as  my  invention  and  for  which  I  ask  a  pateat,  b 
the  use  of  a  revolvhig  wheel,  or  pulp  dresser,  which  carries  the  dras. 
ing  plates,  or  strainers,  causing  them  to  strike  against  the  flaidco*- 
taining  the  pulp,  and  allowing  the  dressed  portion  to  pass  tfoiwogk  Is 
the  inside  ot  the  wheel,  er  ^resser,  acting  upon  the  principk^  or  ia 
the  manner  hereinbefore  described,  wh^er  the  same  be  dm  ' 
the  exact  form  represented,  or  in  any  other  prodacing  the 
effect  • 

CoXJ&MAlf  SlU.1 
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ENGLISH  P ATONIC 

Patenito  M,  MuiRf  Engineer^  for  improvemmUi  in  fnaehineryfor 

fnparing  Boards  for  Itooring^  and  other  purpose.   Onmted  Be* 

eember^2flBSl. 

In  the  third  ▼dame  of  the  present  series  of  jthe  "Register,"*  page 
65y  we  have  described  a  machinef  bj  this  patentee,  for  perlbrming 
at  once  the  several  operations  of  jsawing,  planing,  grooving,  ana 
tongtting  flooring  boards,  and  his  present  patent  is  for  an  additioii 
to  die  sanie^  by  which  the  boards  are  reduced  to  a  vhiform  thick- 
ness, ant  therefore  completed  for  laying  on  the  joists.  For  this  pur- 
pose the  boards  are  laid  upon  their  faces,  or  planed  sides,  and  made 
to  pass  under  a  set  of  revolving  adse  Gutters,  by  which  thej  are  re- 
duced to  Cfniform  thickness.  The  annexed  is  a  sketch  of  the  rerolv- 
ing  adzes,  where  a  a  a  show  a  cast  iron  frame,  with  a  pulley,  or 
trigger,  for  giving  motion  to  the  cutters  b  6,  which  are  connected 
with  a  horizontal  axis  by  means  of  the  rectangular  arms  c  c;.t  e  afe 
adjusting  screws,  to  regulate  the  depth  of  cut;  and// are  binding 
screws,  for  securing  the  cutters  when  adjusted,  g  g  show  a  band 
by  which  the  motion  of  the  steam  engine,  or  othe>  first  inover,  is  trans- 
mitted to  the  revolving  cutters,  h  h  show  the  board  to  be  acted  upon, 
and  i  i  are  two  rollers  resting  upon  the  board,  and  by  means  ot  the 
weight  kf  the  lever  ^  and  the  bent  frame  m  m,  prevent  the  JtKNurd 
from  rising  while  under  the  operation  of  the  cutters. 

The  boards  are  brought  forward  to  the  cutters  by  means  of  a  chain 
passine  over  a  drum  situated  where  the  frame  is  shown  imperfect. 
From  different  links  of  the  chain  descend  hooks,  which  hold  the  end 
of  the  board  and  force  it  forward  as  the  drum  revolves,  and  when 
the  last  end  of  the  board  is  brought  under  the  drum  it  is  to  be  pushed 
forwards  by  the  introduction  of  another  board,  and  a  hook  from  the. 

IP) 


*  Mr.  Hair's  patent^  upon  which  this  Is  an  impiovement,  was  obtamed  on 
the  l«t  day  of  June,  1827.  It  h  described  in  the  Register  (A  Arts,. as  abovi^ 
and  alio  in  the  London  Journal  of  Arta^  voL  ii.  Becond  aeries,  p.  68. 
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chain  appKed  to  the  fiirther  end  of  that^  and  so  on  in 
daring  the  operation  of  the  machine. 

The  favoura)>le  opinion  which  'We  formerlj  gpre  of  Mr«  Maic^ 
planing  machine  has  been  completely  borne  oat  bj  the  Bocceaa  of 
the  machine«  and  we  have  eVerj  reason  for  believing  that  the  patent 
before  us  will  prove  an  important  addition  to  his  former  iovention. 


Patent  to  T.  J.  Potts,  R.  Olxver,  and  W.  W.  Form^Jor  an  im- 
proved mithoi,  or  proeeu^  of  obtaining  imprteeione  far  enfranng» 
in  varioui  colouri^  and  applying  the  same  to  Earthenwart,  Grant- 
ed September  17,  1831. 

The  employment  of  a  rolling  press,  to  print  the  intended  impres- 
sion on  a  cotitinnous  web  of  paper,  appears  tp  be  the  principal  obfect 
of  these  patentees.  The  paper  on  which  the  impressions  ^re  to  be 
made,  is  first  subjected  to  the  process  of  sizing.  For  this  porpose, 
an  apparatus,  consisting  of  a  sizing  troush,  in  which  tnms  a  feeding 
or  suppljine  roller,  over  which  is  placed  a  sizing  roller,  both  being 
covered  wjth  flannel  or  printing  blanket.  These  rollers  being  turned 
till  the  flannel  becomes  saturated  with  size,  a  third  roller  is  placed 
over  them,  and  round  this  is  coiled  the  web  of  paper,  as  it  is  sized 
bj  the  pressure  of  the  upper  against  the  middle  roller. 

The  upper  roller,  with  the  coil  of  paper  upon  it,  is  then  removed 
to  the  printing  machine.  This  consists,  .first,  of  a  colour  trooeh, 
with  a  roller  to  transfer  the  colour  to  a  metallic  cylinder,  on  which 
is  engraved  the  design  to  be  transferred  to  the  earthenware,  porce- 
lain, glass,  &c.  To  the  surface  of  the  engraved  cylinder  is  applied  a 
doctor,  or  scrapei*,  consisting  of  a  straight  steel  blade,  extending  all 
the  leneth  of  the  cylinder,  straightened  by  pieces  of  metal,  beiag 
screwea  to  each  side  of  it  nearly,  ilp  to  the  edge,  which  is  pressed 
against  the  cylinder  by  means  of  a  lever  and  weight,  to  remofe  the 
superfluous^colour.  The  engraved  cylinder  is  made  hollow,  that  Its 
temperature  may  be  considerably  increaised  dunn|;  the  operation  of 
printing,  b|^  passing  steam  throtigh  the  axis  on  which  ft  turns,  while 
the  colour  in  the  trough  is  preserved  in  a  fluid  state,  also  by  stean, 
for  which  purpose  it  is  furnished  with  an  exterior  casing  and  commu- 
nications trom  it  to  a  steam  boiler. 

*  The  paper  to  be  printed  is  then  to  be  passed  through  between  the 
engraved  cylinder^nd  a  pressure  roller,  by  which  proces^s  are  trans- 
ferred to  it  a  series  of  impressions,  as  they  have  been  engraved  open 
the  cylinder.  The  paper  is  then  to  be  cut  into  such  pieces  as  may 
be  required  to  be  applied,  to  communicate  the  impressions  to  the 
earthenware,  which  part  of  the  process  is  to  be  effected  in  the  usual 
manner. 

When  it  is  necessary  (as  it  is  stated  to  be  sometimes)  to  engrave 
the  intended  design  on  a  flat  plate,  heat  is  to  be  communicated  ^j 
pfacing  the  plate  over  a  metallic  steam  box,  instead  of  over  a  charcssi 
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Ire  in  the  nwuA  way,  aod  makiog  it  to  traverse  forwards  and  baek- 
wardt  bj  means  of  a  crank  and  connectiDg  rod^  care  being  taken^  bj 
Stuffing  boxes,  to  preserve  the  communication  between  the  steam 
boiler  and  heating  box.  .  [76» 


Ic 


Pateht  panted  to  John  Cowderot,  for  manufacturing  Bread  and 
Biscuits,    Bated  October  14,  1831. 

This  inyention  is  to  make  bread  on  a  large  scale,  or  to  prepare  in 
a  shorter  time  a  greater  quantity  of  loaves  than  manual  labour  can 
produce.  There  is  a  wooden  vessel,  tub,  or  trough,  in  which  is  first 
[prepared  the  liquid  matters  which  form  so  laree  a  portion  of  our  bread 
oaves.  What  these  are,  Mr.  Accum  has  told  us  we  ought  not  par- 
ticularly to  inquire  ioto^  if  we  would  eat  heartily.  But  setting  aside 
all  thoughts  of  dried  bones  pounded,  alum,  vest,  potatoes,  salt,  wa- 
ter, &c.  we  will  suppose  the  liquor  prepared  in  this  wooden  vat,  or 
trough.  It  has  a  large  wooden  cock  near  the  bottom,  which  being 
open,  its  contents  are  issued  into  an  inclined  pipe,  or  channel,  or 
conductor  to  the  kneeding  trough.  Over  this  channel  is  a  flour  box 
duly  prepared,  attached  to  which  is  a  drum,  or  cylinder,  begirt  with 
rows  of  brushes,  oc  bristles,  to  temse  or  cleanse  the  flour,  forcing  it 
in  equal  quantities  through  a  wire  sieve,  so  as  to  make  it  mix  equally, 
^dually,  and  completeljr  with  the  liquor,  in  order  to  make  a  sp6nge 
in  the  kneading  trough;  it  is  th^n  allowed  to  rise,  and  when  tne  in- 
gredients are  added  which  are  necessary  to  complete  its.  doughy  cha- 
racter, it  is  removed  on  a  long  rait-way  to  apart  of  the  breaa  manu- 
factory, in  which  is  situated  a  larse  frame  with  a  variety  of  moulds 
of  difierent  sizes  and  shapes.  When 'the  dough  is  thus  made  into 
loaves,  or  moulded  into  the  prescribed  form,  it  sets  off  on  another 
rail-way  journey,  and  is  conducted  safely  into  the  oven  in  the  way 
most  conducive  to  its  easy  and  speedy  baking.  When  that  time 
'comes,  the  other  end  of  the  oven  is  opened,  and  ah  immense  feather- 
edged  peel,  which  moves  on  wheels,  is  introduced,  and  the  huge 
baking  is  removed  in  large  quantities,  and  at  few  batches,  from  the 
i>ven.  The  process  is  equally  applicable  to  the  production  of  bis- 
cuits, and  the  whole  invention  would  have  been  attributed  in  ancient 
dalys  to  the  direct  influence  and  inspiration  of  the  much  worshipped 
dtitj^Jti^ter  Fistor,  What  a  grand  accompaniment  to  the  commis- 
sariat department  of  an  army,  or  to. the  provarU  stores  of  a  besieged 
garrison  1  [^Rq^.  Pai.  Jnv. 


Patent  to  J.  Mabxjrt,  and  J.  Mabuat,  jR.ffoir  improvem^Us  in  po- 
lishing and  manufacturing  Ladles,  spoons,  and  other  articles  oftin-^ 
nediron.     ffrdnted  January  24thj  \S3^> 

The  application  of  a  jiair  of  planishing  rollers,  highly  polished, 
4md  mounted  in  a  manner. similar  to  that  vsoally  adopted  for  flatting 
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mllerti  conttititet  the  ]iriiicitiil  ptri  of  the  improTtnaits  c^Ates- 
plated  by  these  {mteiiteefl;  The  tin  plates  are  polished  bj  beifle 
passed  throagh  between  the  rollers  previoasly  to  their  being  fbroMd 
into  ladles,  spoons,  or  other  articfes  of  culinarj  uK*  In  stamping 
the  polished  plates  into  the  forms  for  which  they  are  intended,  dies 
of  .the  usual  form,  but  of  much  finer  finish,  so  as  not  to  injure  the 
polish -of  the  plates,  are  to  be  emolojed.^  The  articles  are  thai  to  be 
nnished  in  the  manner  usually  auopted  in  completing  the  manabc- 
ture  of  spoons,  ladles,  and' other  culinary  utensils. 


FRENCH  PATENTS. 


Paient  granted  to  Monsieur  Le  Petit  Lamasttrb,  Jr^  Foundetf  §t 
Bouenj  and  proprietor  of  the  Forgee  in  the  DepartfMnt  of  Xof -sf-Off- 
ronneifor  a  double  case  furnace  Thael^  eupplied  teiih  waiert  and  a 
moveable  tube  within,  to  regulate  the  current  of  air ^  for  thepurpoee 
of  ecfmomieing  the  eombuetibl^  and  the  worknuuMp;  also  to  < 
a  greater  proportion  of  iron* 


GemeraiohservoHoneupon  the  inconveniences  of  ordinary  T^ewA^  sad 
of  their  position. 

The  most  experienced  manufacturers  of  iron  have  ag;reed  that  the 
inclination,  more  or  less,  in  the  placing-of  the  tewel,  is  aoffieicnt  for 
•btaioiDg  a  fourth,  and  sometimes  even  a  t^ird',  less  oif  the  ore,  than  is 
procured  when  the  same  tewel,  by  its  position,  forma  a  strict  aoglle 
agreeing  with  the  vertical  line,  that  passes  by  the  axis  of  the  fnrB&o& 

But  supposing  that  it  bt  easy  and  convenient  to  place  4hia  tewel,  as 
that  the  current  of  air  be«introduced  into  the  furnace  with  every  r&> 
•^nisite  advantage,  we  must  admit  that  it  will  suffer  no  dermn^^ement 
'or  descensioB  during  the  whole  course  of  the  operation,  which  we 
cannot  allow  j  for  upon  this  point,  and  up  to  the  present  monent^  aa 
Imperfeetion  has  existed  which  invoires^the  inevitable  caaaea  of  the 
loss  occasioned  by  theie  said  tewels.  In  fact,  after  having  bestawed 
much  time  and  pains  in  the  construction  fii  a  furnace^  whM'ein  acn- 
pulous  attention  has  been  observed  in  properly  disposing  a  tewel  of 
the  ordinary  form  and  manufacture,,  it  is  no  unusual  occarreoce  to 
find  It  insensibly  altering,  and  the  mouth  of  the  air-pipe  ehang^  ia 
figure,  and  augmented— and  this  at  every  instants  a  serious  inconve- 
'  nience,  because  the  same  quantity  of  ur  iasuiag  by  two  orifices  of 
different  dimensioos,  and  propelled  by  the  same  force  (their  relative 
speed  being  an  inverse  ratio  to  the  orifices,)  it  follows  that  if  the 
primitive  orifice  give  vent  to  proper  swiftness,  and  in  a  convenient 
direction,  it  is  certain  that  the  one  which  manifests  deterioratioQ  will 
not  fulfil  the  same  runetibns:  thence  followa  the  necessity  of  replac- 
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ing  the  worn  tewel^io  order  to  make  it  iMrform  thejieme  duties,  wIhgIi 
18  an  operation  at  once  laborious,  expensive^  and  attended  with  difficul- 
ties, on  account  of  the  immense  heat  with  which  the  furnace  is  im- 
pregnated not  allowing  of  a  near  approach  to  it;  besides  which,  there 
results  a  waste  of  time;  a  mass  of  combustible  burned  almost  without 
.effect;  a  decided  loss  of  material  in  the  produce,  where  a  given  quan- 
tity of  iron  was  expected :  and,  finally,  that  iron  of  a  bad  quality 
b  pr«daced  whenever  the  ten^el  hat  been  burned, 

Mum9  oft^iaiing  the  ineonveniences  y>ldck  arUe/romthten^hjf' 
ment  of  ike  mdmary  teweh. 

The  double  tewel  here  represented  was  constructed  to  remedy  the 
evils  just  described.  I'his  machine  is  not  Habje  to  deterioration  upon 
being  etposed  to  the  violence  of  the  fire,  because  it  serves  as  a  reser- 
voir of  water  that  is  continually  renewed;  or,  in  other  terms,  because 
a  small  course  of  water  passing  between  the  double  case,  maintains 
it  constantly  in  a  state  of  freshness,  and  prevents  it  from  being 
burned. 

It  will  be  seen  that  in  constructing  the  furnace,  after  having  pro- 
perly arranged  the  tewel,  it  may  be  ni-mly  fixed^  because  it  will  ne- 
ver ne  susceptible  of  being  deranged  from  its  place;  for  bj  means  of 
a  conical  tube,  similar  to  thatof  Igr  .4,  the  dimensions  of  the  orifice 
for  the  current  of  wind  to  be  introduced  into  the  furnace  may  be  al* 
tared  in  a  moment,  according  as  the  operation  may  require,  whether 
to  vary  the  speed,  or  the  bulk;  and  this,  too,  without  the  direction  of 
it  in  any  case  being  changed. 

By  means  of  this  new  tewel  with  its  reservoir  of  water  and  inte- 
rior tube,  the  necessity  of  the  workman  is  superseded,  who  is  com- 
monly employed  the  whole  year  round  to  repair  aodT  readjust  the 
originat  machine,  and  who  is  usually  lured  at  the  rate  of  seven  or 
eight  francs  a  day. 

The  double  case  tewel  is  applicable  to  every  descriptiqn'of  tewel, 
no  matter  of  what  form  or  species. 


Fig,^  1,  kmdliidinal  sectkm  of  the  tewel^ 

Fig.  2,  end  view,  in  the  quarter  of  the  laige  opening. 
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Fig.  3,  view  of  the  extremitj  opposite  to  that  of  fig.  2. 

A,  exterior  coolciJ  case,  in  brass. 

B^  interior  case,  of  the  same  metal  and  form. 

o,  annuikr  space  reserved  between  the  two  cases  a  bj  and  contain* 
ing  water. 

D  D,  pipes  serving  t6  introdace  water  into  the  space  r,  and  to  canj 
ito£ 

E,  figs.  1  and  4,  a  small,  simple  tube,  of  a  conical  form,  fo  be  ia- 
serted  at  pleasure  ib  the  double  tube,  qr  tewel,  a  6,  in  order  to  grs- 
daate  the  quantity  of  air  that  is  required  to  be  introduced  into  the 
furnace,  without  any  other  derangement  than  that  which  is  neceasarj 
to  change  this,  small  tube  for  another,  the  orifice  of  which,  is  con- 
formable with  the  effect  desired  and  expected. 

£f?«p  of  Pat.  Inv.  from  BreveU  d'Inoentiont. 


Patent  granted  to  Sophie  Viotoi&e  hkivm^for  aproeest/or  making 
Oelaiine  from  Bones  without  muriatic  aeid^  tfieldxng  a  re»duum 
which  may  be  used  at  excellent  nouriehinent. 

The  beef  and  mutton  bones  used  in  this  process  are  first  cleared 
from  the  flesh,  washed,,  and  completely  broken  up.  When  so  pre- 
pared the  bones  are  placed  upon  the  fire  or  exposed  to  steam,  with  a 
snflScient  quantity  of  cold  water,  in  an  Jiutoclave,  or  one  of  Papin*s 
condensing  coppers  or  marmilts}  the  upper  part  being  secured  by  an 
iron  bar,  with  one  or  several  screws. 

The  fire,  or  steam,  is  urged  to  a  considerable  degree  for  serenl 
hours,  until  the  time  that  the  water  in  the  copper,  or  mannite,  has 
possessed,  by  ebullition,  the  whole. of  the  |;elatine  contained  in  the 
Dones:  after  the  fire,  or  steam,  has  ceased  to  act,  and  when  the  phos- 
phate of  lime,  entirety  deprived  of  gelatine,  is  precipitated  to  the 
Dottom  ^fthe  vessel,  tne  liquor  is  drawn  oflTby  the  means  of  several 
cocks  adapted  to  the  copper;  it  is  clarified^  and,  if  necessaij,  after- 
wards filtered. 

The  water  thus  saturated  with  gelatine  is  exposed  to  fire  or  steam 
ia  an  open  copper^  the  concentration  is  carried  on  till  it  has  attained 
the  consistency  of  sirop  by  ebullition,  or  evaporation,  care  being 
taken  to  agitate  it  that  it  may  not  .adhere  to  the  vessel:  it  is  then 
poured  into  tin  moulds,  in  which  it  cools,  to  be  afterwards  placed  ac- 
cording to  the  state  of  the  atmosphere,  either  in  a  stove,*  or  in  the 
open  air,  upon  canvass  or  metallic  frames,- till  it  becomes  perfectly 
desiccated. 

For  the  evaporation,  according  to  circumstances,  Monsiear  De- 
rbsne's  evaporator  may  be  used  with  success;  and  in  order  that  even 
the  shadow  of  an  accident  maj  be.  avoided,  the  condensing  copper 
described  above  .is  supplied  with  an  escape,  in  the  upper  part,  for 
giving  vent  to  jthe  redundant  steam  or  air,  and  which  jnechaataa  is 
controlled  In  the  following  manner. 
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Several  circular  iron  plates  are  provided,  a  few  inches  in  diame- 
ter, and  more  or  less  thick,  each  or  which  has  a  hole  in  the  centre; 
if  the  steam  escape  too  forcibly  during  the  boiling,  one  of  these  plates 
is  put  upon  the  escape  of  the  cbndensor,  so  that  the  orifice  of  the 
escape  may  correspond  with  the  hole  in  the  plate:  this  simple  appa- 
ratus, whilst  allowing  the  escape  of  the  air,  or  steam,  contained  in 
the  boiler,  immediateij  controls  its  too  violent  releade  by  the  action 
of  the  heat«  If  one  plate  be  insufficient,  two  or  three  are  added* 
one  upon  the  other;  more  than  four  afe  seldom  required,  and  this 
feeble  moderator  is  sufficient  for  avoiding  bursting  or  explosion. 

The  muriatic  acid  is  totally  unnecessary  in  the  process  here  de- 
scribed, which  is  unexceptionably  salubrious, its  residuum,. moreover, 
having  the  property  of  being  highly  nutritious,  and  of  imparting  no* 
corrosive  and  deleterious  principle,  as  occurs  in  the  employment  of 
muriatic  aeid«  {Ibid. 


f  Remarks  on  Mr.  Whitens  experiments  on  the  cohesion  of  cementSf- 
with  a  tabular  view  of  their  results^  reduced  to  a  common  ecaU.  By 
B.  Bevan^  JSe^., 

To  the  editors  of  the  Philosophical  Magazine  and  JoumaT. 

Gentlemen, — >The  papers  on  cements,  communicated  by  Mr. 
White,  and  published  in  the  Philosophical  Magazine  and  Annalsf 
N.  S.  vol.  xi.  pp.  264  and  333,  are  of  considerable  importance  on 
account  of  the  numerous  facts  they  contain.  They  enable  the  archi- 
tect and  builder  to  know  where,  and  in  what  manner,  to  apply  the 
different  kinds  of  cement,  and  the  degree  of  stress  which  may  s^ely 
be  laid  upon  them. 

A  careful  perusal  of  the  numeral  results  will  point  out  several 
common  errors,  in  respect  to  the  cohesive  properties  of  Roman  ce- 
ment and.  pozz<olano,  under  different  modifications,  and  under  vari- 
ous degrees  of  exposure  to  moisture. 

And  as  you  probably  may  be  of  opinion,  that  an  abstract  of  the 
results  given  in  those  papers,  reduced  to  one  common  scale  In  a  tabu- 
lar form,  may  be  acceptable  to  some  of  your  readers,  and  save  much 
time  to  individuals,  I  take  the  liberty  of  sending  one. 


Cement  in  bars,  age  6  days,      1  dry    - 

2  variable 
.3  wet 

**  age  47  days,      1  dry 

2var.    . 

3  wet 

<*  age  94  days,      1  dry    - 

2  var. 

3  wet    - 
Vol.  X.— No.  6.— December,^  1832. 


iders,  a 

nd  save  much 

g  one. 

per  inch. 

lbs. 

.     Mean. 

4741 

360  . 

356 

234  r 

516' 

564  . 

270 

210' 

618  . 

380 

312  , 

52 
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On  the  Cohmon  of  Cements. 


age  187  days,    1  dry 

2  var. 

3  wet 


534 

708 
336 


} 


519 


Mean  of  the  dry^ 

Tanable 
wet 


With  salt  water, 
With  51  per  cent,  of  water,    - 
With  64  do. 

3  parts  cement,  2  parts  sand, 
1  part  cement,  1  part  brickdust,     - 
SriAn     3  parts  cement,  2  parts  sand,  6  months, 

.gL , 2?  - 

All  cement  -  9  months, 

Paving  bricks,  best  sort, 
_—    — ^,   seconds,  - 

Common  building  brick,  London,* 
Common  bricks,  Soho,      ^ 
BriA  eylinderif  laid  in  cement, 
........_._^.- in  cement  and  sand, 


433 
562 
288 

924 

330 

,215 

456 

312 

375 

362 

360 

253 

194 

43 

412 

27 

68 

48 

53 


.1  month 


^  6  weeka. 


21 

25^ 
491 
17 


Brick  pierSf  laid  in  cement,  2  parts 

roun:h  lime,  1  part, 

sand,  li  parts, 

pozzolano,  3  parts,  , 

docking  lime,l  part,  ] 

pure  cement, 

pozzolano,  1;  stone  lime,  1, 

Atkinson's  cement,  1 }  sand,  1, 

ditto, 

cement,  4;  lime,  1, 

The  apparent  deficiency  of  strength  in  these  experiments,  proba- 
bly arose  from  the  position  of  th^  resultant  and  strain  m  being  on 
one  side,  instead  of  in  the  middle  of  the  piers. 

Force  reqidred  to  crush^per  sjuare  inch. 

P.  337.  A  14  inch  brick  pier,  laid  in  cement 

Pozzolano,  3  parts j  ground  lime  1, 
Atkinson's  cement  1;  sand  1,      - 
Pozzolano,  4;  lime  1, 
Ditto  3;  Dorking  lime  1, 
Stone-lime  1;  sand  3, 
Portland  stone  pier, 

•  Stowbridge  fire  bricks  have  a  strengrth  of  790  lbs.  per  square  inch.  Tbc 
bricks  1  used  at  Greenwich  well  were  made  at  Fenny  Stratford,  and  would  wp- 
port  715  lbs.  per  square  inchi  equal  to  the  strenj^  of  Yorkshire  atone. 


lbs. 
470 
296 
410 
638 
600 
500 
2300 
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A  small  error  may  be  corrected,  Phil.  Mag»  and  Annalt,  vol.  xi. 
p.  SS9,  line  £0,/or  173i  tons,  read  149  tons* 

YoQra^  i^^Ji 

B.  Bevan. 

P.  S.  From  the. disproportions  between  the  cohesive  strength  of 
pure  cement  and  cement  used  in  brick  work,  it  is  desirable  that  fur* 
ther  experiments  shoald  be  made  on  this  subject. 


f  Safety  Tube  for  the  eonibfution  of  the  mixed  gases  Oxygen  and  By- 
drogen^  invented  by  M.  Hummihgs. 

A  cylinder,  about  six  inches  long,  and  three-quarters  of  an  inch 
¥ride,  filled  with  very  fine  brass  wires,  in  length  equal  to  the  tube. 
A  pointed  rod  of  metal,  one-eighth  of  an  inch  thick,  is  then  forcibly 
inserted  through  the  centre  of  the  bundle  of  wires  in  the  tube,  by 
which  they  are  wedded  more  closely  together.  The  interstices  be- 
tween the  wires,  which  are  exceedingly  small,  are  then,  in  effect,  a 
aeries  of  metallic  tubes  of  very  minute  diameter;  the  cooling  and 
conducting  power  of  these  is  far  greater  than  could  be  produced  in 
a  cylinder  of  equal  length  even  filled  with  discs  of  wire  gauze,  and 
there  is  unbroken  continuity.  All  attempts  to  produce  explosion  of 
the  gases  in  this  tube,  or  to  compel  the  flame  to  return  through  it, 
have  been  efi*eotoal.  Before  the  Society  of  Arts,  Mr.  Hummings 
exploded  the  gases  repeatedly  in  the  Improved  safety  chamber  now 
employed  in  Gurney's  blow-pipe,  by  permitting  small  portions  of 
water  from  the  well  to  enter  with  them,  but  he  could  not  explode 
them  in  bis  improved  tube  under  precisely  the  same  circumstances, 
although  the^  were  ignited  at  the  aperture  (nearly  three-quarters  of 
an  inch  in  diameter,)  after  the  jet  was  removed. 

Mr.  Hummings  kept  the  gases  ignited  at  this  targe  aperture  until 
the  extremitv  of  the  tube  was  in  a  state  of  active  combustion,  which 
was  evident  by  the  dense  green  flame  produced;  and  although  the 
cooling  influence  was  then  greatly  diminished,  no  explosion  occurred. 

The  simplicity  of  its  construction  will  render  the  manufacture  of 
the  article  easy  and  economical,  and  its  perfect  safet]^  will  enable 
the  chemical  operator  to  dispense  with  a  verv  expensive  and  deli- 
cate article  of  apparatus,  in  the  use  of  which  there  is  always  danger 
and  uncertainty. 

[PhiL  Mag.  and  Jour  of  Scieneej  No.  1,  Sd  series. 


Trials  of  Chronometers  at  Greenwich^  in  18S1. 

We  can  advance  no  betti^r  evidence  of  the  advantage  of  the  govern- 
ment offering  rewards  for  the  improvement  of  science  than  the  results 
of  the  last  year's  trial  of  chronometers  at  the  Royal  Observatory,  and 
coDtrasting'  with  them  the  particulars  of  the  trials  in  former  years, 
showing  the  gradual  improvement  and  accuracy  of  performance  of 
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the  teTeral  chronometers  that  earned  the  respective  prizes.  The  pub- 
lic are  aware  that  the  lords  of  the  adiniraltj  give  annoal  premioms 
to  the  three  -artists  whose  chronometers  pert'orm  with  the  least  varia- 
tion from  mean  time^  within  prescribed  limits.  In  December  termi- 
nated the  ninth  annnal  trial  of  skill  of  the  numerous  artists  employed 
in  the  construction  of  chronometers.  The  prizes  were  awarded  to 
the  following  makers,  whose  chronometers  at  former  periods  have 
been  repeatedly  purchased  bj  the  government  The  errors  at  the 
jclose  of  the  trial,  as  computed  bj  the  astronomer  royal,  and  deter- 
mined bj  what  is  termed  the  trial  number,  were  as  follows: 

Mr.  CottereU,  Oxford  street,  .  dl931 

Mr.  Frodsham, Jr.,  Change  allej,  3.65  vTrial  nnmber. 

Mr.  Webster,  Cornhill,  3.73  J 

But  the  actual  error,  on  any  of  their  rates  during  the  year,  did  not 
amount  to  one  second  of  time — a  degree  of  accuracy  unprecedented 
in  three  chronometers  in  former  trials,  in  which  more  than  five  hun- 
dred have  been  submitted  for  observation:  so  perfectly  were  they  ad- 
justed, that  either  would  have  enabled  a  mariner  to  navigate  a  vessel 
round  the  world  with  less  than  one  mile  error  in  longitude  at  the 
close  of  such  voyage.  The  errors  in  their  rates  were     ,, 

Mr.  Cotterell's  -  -  0.70 

Mr.  Frod  sham's      -  .  .        0.85 

Mr.  Webster's  -  -  '     0.89 

leaving  a  difference  in  the  whole  year,  between  the  first  and  last,  of 
nineteen  hundredths  of  a  second.  To  prove  the  accnracj.and  at- 
tention of  the  gentlemen  of  the  Royal  Observatory— a  question  hav- 
ing arisen  as  to  the  justness  of  awarding  one  of  the  prizes,  the  sum 
of  the  year's  errors  was  revised,  and  the  result  was  a  difference  of 
.066  decimal,  or  sixty-six  thousandths  of  a  second  in  the  year's  cal- 
culation; determining  the  prize  to  Mr.  Webster,  as  proposed  in  the 
first  instance. 

We  subjoin  the  performance  of  the  chronometers  for  the  last  eV^t 
years'  trials:— 

1823.  First  prize  -                -                U.29 

Second  do.  -               -        12.87 

.     1824.  First     do.  -                -                   4.44 

Second  do.  -                -          6.84 

1825.  First  do.  -  -  5.44 
Second  do.  -               -          6.1£ 

1826.  First  do.  1  -  .2.62 
Second  do.  -               -          3.46 

1827.  First  do.  .  -  -  4.68 
Second  do.  -                -          5.65 

1828.  First  do.  -  -  4.41 
Second  do.  -               -          4.5£ 

1829.  First  do,  -  -  2.27 
Second  do.  -  -  3.80 
Third    do.  -                -                  4.00 
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1830.  Fir»t     do.  -  *  3.59 

Second  do.         -  -  :       4.04 

Third    do.  -  -  4.34 

IPhil.  Mag. 


Substitute  for  Printing. 

A  new  process  has  been  discovered  and  brought  into  use  af  Brus- 
sels, whereby  French  books  and  journals  roa^  be  printed  with  sreat 
facilitj  and  perfect  accuracy.  It  consists  of  an  operation  by  which, 
in  less  than  half  an  hour,  the  whole  of  the  letter  press  upon  a  printed 
sheet  may  be  transferred  to  a  lithographic  ston^e,  leaving  the  paper  a 
complete  blank.  By  means  of  a  liquid,  the  letters  transferred  to  the 
stone  are  brought  out  in  relief  within  the  space  of  another  hour,,  and 
then,  with  the  usual  application  of  the  ordinary  printing  ink,  1500  or 
2000  copies  may  be  drawn  off  resembling  minutely  the  original  typo- 

Sraphy.  The  immense  advantages  of  this  discovery,  for  which  M. 
lecusVandermacien  has  solicited  a  patent,  may  be  easily  conceived. 
A  first  application  of  this  discovery  has  been  made  by  him  upon  the 
^*  Gazette  des  Tribunauz,"  which  is  to  appear  at  Brussels  under  a 
new  title. 

{Rep.  Pot.  Jnv. 


Curious  dock. 

The  Journal  of  Geneva  gives  the  following  description  of  a  clock 
exhibited  in  that  city,  and  executed  by  M.  Bianchi,  of  Verona.  This 
machine,  which  is  especially  remarkable  on  account  of  it^  extreme 
simplicity,  is  composed  only  of  a  pendulum,  a  large  wheel,  two  es- 
capements, and  a  quadrature;  such  are  the  visible  parts.  'We  must, 
however,  suppose  that  a  pinion  and  a  wheel  make  the  communication 
between  the  great  wheel  and  the  quadrature,  though  we  catinot  see 
them.  The  pendulum  at  each  vibration  causes  one  of  the  escape- 
ments to  advance  the  great  wheel  one  tooth,  which,  after  this  move- 
ment, has  a  pause  marking  the  dead  second.  As  there  is  no  metallic 
moving  power  to  set  the  machine  going,  we  find,  on  examining  whait 
keeps  up  the  motion,  that  the  pendulum,  which  is  almost  out  of  pro- 
portion  with  the  clock,  descends  into  a  case,  and  there,  at  each  vi- 
bration, the  ball,  or  bob^  that  is  furnished  with  a  conductor^  approach- 
es alternately  two  poles,  to  which  voltaic  piles  supply  their  portion 
of  electricity .  So  Xhit  the  pendulum,  when  once  put  in  motion,  re« 
tains  it  by  means  of  the  electricity  alternately  drawn  from  the  two 
poles.  This  machine,  >yhich  is  equally  simple  and  ingenious,  is  wor- 
thy of  the  attention  of  the  artist.  Perhaps  other  interesting  results 
may  be  obtained  by  employing  the  electric  fluid  as  a  moving  power, 
however  slight  the  focce  such  an  agent  may  seem  capable  of  com- 
municating, [i^qo.  Pat.  Inv. 
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The  Iron  of  Borruo, 

The  iron  found  all  along  the  coast  of  Borneo  is  of  a  very  superior 
quality,  which  every  person  must  know  who  has  visited  Pontiaoa  or 
Sambas.  At  Bangermas^ing,  it  is^  however,  much  superior;  tbej 
have  a  method  of  working  it  which  precludes  all  necessity  of  pur- 
chasing European  steel.  But  the  best  iron  of  Bangermassing  is  not 
equal  to  that  worked  by  tlie  rudest  Diak;  all  the  ^st  kris-blades  of 
the  Bugis  rajahs  and  chiefs  are  manufactured  by  them;  and  it  is  most 
singular,  but  an  undoubted  fact,  that  the  farther  a  person  advances 
into  the  country^  the  better  will  be  found  all  instruments  of  iron. 
Seljie's  country  is  superior  in  this  respect  to  all  those  nearer  the 
coast;  his  goUoks,  spears,  and  kris-blades  are  in  ^reat  demand. 

There  are  forty-nine  forges  at  work  merely  in  the  campong  of 
Marpow,  but  the  mandows  and  spears  which  he  uses  himself,  and 
gives  to  his  favourite  warriors,  are  obtained  further  north.  Those 
men  live  in  a  state  of  nature,  building  no  habitations  of  any  kind, 
and  eating  nothing  but  fruits,  snakes,  and  monkeys,  yet  procure  (his 
excellent  iron,  and  make  blades  sought  after  by  every  Dlak,  whose 
hunting  excursions  have  in  view  the  possession  of  the  poor  creatures, 
spear  or  mandpw  as  much  as  his  head,  strange  as  it  may  sound. 

Instruments  made  of  it  will  cut  through  over  wrought  and  common 
steel  with  ease.  We  have  seen  penknives  shaved  to  pieces  with 
them  by  way  of  experiment;  and  one  day  a  wager  of  a  few  rupees 
having  been  made  with  Seljie,  that  he  would  not  cut  through  an  old 
musket  barrel,  he  without  hesitation  put  the  end  of  it  upon  a  block 
of  wood  and  chopped  it  to  pieces  without  in  the  least  tuniing  the 
edee  of  the  mandow. 

In  the  sultan  of  Cotti's  house  there  are  three  muskets,  forraerlj 
belonging  to  Major  Mullen's  detachment,  which^are  each  cut  more 
than  half  through  in  several  places  by  the  mandows  of  the  party  whicit 
destroyed  them.  This  circumstance  being  mentioned  to  Seljie,  be 
laughed,  and  said  that  the  mandows  used  on  that  occasion  were  not 
made  of  his  iron,  otherwise  the  barrels  would  have  been  cut  throogj^at 
every  stroke.*-^6n'(/ge(f/r{;m  an  article  in  the  Singapore  Chronide. 


H  Sdediontfrotn  Profeseor  Babbage'e  Work  ^*on  the  Econrnny  ^ 
Machinery  and  Manufacturei.^^ 

Machine  for  making  Pirn, 

Some  further  reflections  are  suegested  by  the  preceding  analysis, 
but  it  may  be  convenient  previously  to  place  before  the  reader  a  brief 
description  of  a  machine  for  making  pins,  invented  by  an  American. 
It  is  highly  ingenious  in  point  of  contrivance,  and,  in  respect  to  iti 
economical  pnnciples,  will  furnish  a  strong  and  interesting  contrast 
with  the  manufacture  of  pins  by  the  human  hand.     In  this  naacfaine, 
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a  coil  of  brass  wire  is  placed  on  an  axis;  one  end  of  this  wire  is  drawn 
by  a  pair  of  rollers  through  a  small  hole  in  a  plate  of  steel,  and  is  held 
there  by  a  forceps.    As  soon  as  the  machine  is  put  in  action — 

1.  The  forceps  draws  the  wire  on  to  a  distance  equal  in  length  to 
one  pin:  a  cutting  edge  of  .steel  then  descends  close  to  the  hole 
through  which  the  wire  entered,  and  severs  a  piece  equal  in  length 
to  one  pin. 

2.  The  forceps  holding  the  wire  moves  on  until  it  brings  the  wire 
into  the  centre  of  the  chudc  of  a  small  lathe,  which  opens  to  receive 
it.  Whilst  the  forceps  returns  to  fetch  another  piece  of  wire,  the 
lathe  revolves  rapidi  y,  and  grinds  the  projecting  end  of  the  wire  upon 
a  steal  mill  whicn  advances  towards  it. 

Si  After  this  first,  or  coarse  pointing,  the  lathe  stops,  and  another 
forceps  takes  hold  of  the  half  pointed  pin,  (which  is  instantly  reliev- 
ed by  the  opening  of  the  chuck^)  and  conveys  it  to  a  similar  chuck  of 
another  lathe,  which  receives  it,  ,and  finishes  the  pointing  on  a  finer 
steel  mill. 

4.  This  mill  asain  stops,  and  another  forceps  removes  the  pointed 
in  into  a  pair  of  strong  steel  clams,  having  a  small  groove  in  them 
ly  which  tney  hold  the  pin  very  firmly.  A  part  of  this  groove,  which 

terminates  at  that  edge  of  the  steel  clams  which  is  intended  to  form 
the  head  of  the  pin,  is  made  conical.  A  small  round  steel  punch  is 
now  driven  forcibly  against  the  end  of  the  wire  thus  clamped,  and 
the  head  of  the  pin  is  partially  formed  by  pressing  the  wire  into  the 
conical  cavity. 

5.  Another  pair  of  forceps  novy  removes  the  pin  to  another  pair  of 
clams,  and  the  head  of  the  pin  is  completed  by  a  blow  from  a  second 
punchy  the  end  of  which  is  slightly  concave*  Each  pair  of  forceps 
returns  as  soon  as  it  has  delivered  its  burthen;  and  thus  there  are  al- 
ways five  pieces  of  wire  at  the  same  moment  in  different  stages  of 
advance  towards  a  finished  pin.  The  pins  so  formed  are  received 
into  a  tray,  and  whitened,  and  papered  in  the  usual  manner. 

About  sixty  pins  can  thus  be  made  by  this  machine  in  one  mi- 
nute; but  each  process  occupies  exactly  the  same  time  in  performing. 


t 


Economy  in  mant^aciuring  iliustraiecL 

Among  the  causes  whiqh  tend  to  the  cheap  production  of  any  arti- 
cle, and  which  require  additional  capital,  may  be  mentioned,  the  care 
which  is  taken  to  allow  no  part  of  the  raw  produce,  out  of  which  it 
is  formed,  to  be  absolutely  wasted.  An  attention  to  this  circum- 
stance sometimes  causes  the  onion  of  two  trades  in  one  factory, 
which  otherwise  would  naturally  have'  been  separated.  An  enumera- 
tion of  the  arts  to  which  the  horns  of  cattle  are  applicable,  furnishes 
a  striking  instance  of  this  kind  of  economy.  The  tanner  who  has 
purchased  the  hide  separates  the  horns,  and  sells  them  to  the  maker 
of  combs  and  lanterns.    The  horn  consists  of  two  parts,  an  outward 
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horoy  case,  and  an  inward  conical  shaped  substance,  somewhat  in- 
termediate between  indarated  hair  and  none.  The  first  process  coa- 
sists  in  separating  these  two  parts,  by  means  of  a  blow  a^nst  m  block 
of  wood.  The  horny  exterior  is  then  cat  into  three  portions  by  meani 
of  a  frame  saw. 

1.  The  lowest  of  these,  next  to  the  root  of  the  hair,  after  onder* 
going  several  processesi  by  which  it  is  rendered  flat,  is  made  into 
combs. 

2.  The  middle  of  the  horn,  after  being  flattened  by  heat,  and  its 
transparency  improved  by  oil,  is  split  into  thin  layers,  and  forms  a 
substitute  for  glass  in  lanterns  of  the  commonest  kind. 

3.  The  tip  of  the  horn  is  used  by  the  makers  of  knife  handles,  and 
of  the  tops  of  whips,  and  for  other  similar  pi^rposes. 

4  The  interior,  or  core,  of  the  horn,  is  boiled  down  in  water.  A 
large  quantity  of  fat  rises  to  the  surface;  this  is  put  aside/  and  sold 
to  the  makers  of  yellow  soap. 

5.  The  liquid  itself  is  used  as  a  kind  of  glue,  and  is  porcbased  bj 
the  cloth  dressers  for  stiffening. 

6.  The  bony  substance,  which  remains  behind,  is  then  sent  to  the 
mill,  and,  being  ground  down,  is  sold  tojthe  farmers  for  manure. 

Besides  these  various  purposes  to  which  the  different  parts  oC  the 
horn  are  applied,  the  clippings  which  arise  in  comb  making  are  sold 
to  the  farmer  for  manure,  at  about  one  shilling  a  ^ushel.  In  the  first 
year  after  they  are  spread  over  the  soil,  they  have  comparatively  lit- 
tle effect,  but  during  the  next  four  or  five  their  efficiency  is  considen- 
ble.  The  shavings  which  form  the  refuse  of  the  lantern  maker,  are 
of  a  much  thinner  texture:  a  few  of  them  are  cut  into  various  figures 
and  painted,  and  used  as  toys;  for  being  hygrometric,  thej  crawl  up 
when  placed  in  the  palm  of  a  warm  hand.  But  the  greater  part  of 
these  shavings  are  also  sold  for  manure,  which,  from  their  extreaseVj 
thin  and  divided  form,  produce  its  full  effect  upon  the  first  crop. 


Manufadure  of  Eyes  for  Bolls. . 

The  person  examined  on  this  occasion  was  Mr.  Ostler,  a  manufac- 
turer of  glass  beads,  and  other  toys  of  the  same  substance,  from  Bir- 
mingham. Several  of  the  articles  made  by  him  were  placed  upon  the 
table,  for  the  inspection  of  the  committee  of  the  House  of  Commons, 
which  held  its  meetings  in  one  of  the  committee  rooms. 

«*  Question.  Is  there  any  thing  else  you  have  to  state  upon  this 
subject? 

**  Answer.  Gentlemen  may  consider  the  articles  upon  the  table  as 
extremely  insignificant;  but  perhaps  I  may  surprise  them  a  little  by 
mentioning  the  following  fact.  Eighteen  years  ago,  on  mv  first  jour- 
ney to  London,  a  respectable  looking  man  in  the  city,  asked  me  if  I 
could  supply  him  with  doll's  eyes;  and  I  was  foolish  enough  to  feel 
half  offended;  I  thought  it  deroeatory  to  my  new  dignity  as  a  maoa- 
facturer,  to  make  doll's  eyes.  He  took  me  into  a  room  quite  as  wide. 
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and  perhaps  twice  the  length  of  this,  and  we  had  jimt  room  to  walk 
between  stacks,  from  the  floor  to  the  cei4ing,  of  parts  of  dolls.  He 
saidf  *  these  are  onlj  the  legs  and  arms;  the  trunks  are  below.'  Bnt 
I  saw  enough  to  convince  mQ  that  he  wanted  a  great  many  ejes;  and 
as  the  article  appeared  quite  in  mj  line  of  business.  I  said  I  would 
take  an  order  bj  way  of  experiment;  and  he  showeu  me  several  dpe< 
ctmens.  I  copied  the  order.  He  ordered  various  quantities,  and  of  va« 
rious  sizes  and  qualities.  On  returning  to  the  Tavistock  hotel,  1 
found  that  the  order  amounted  to  JS500.  I  went  into  the  country, 
and  endeavoured  to  make  them.  I  had  some  of  the  most  Ingenious 
glass  toy-makers  in  the  kingdom  in  my  service;  but  when  I  showed  the 
eyes  to  them,  they  shook  their  heads,  and  said  they  had  often  seen  the 
article  before,  but  could  not  make  them.  I  engaged  them  by  presents 
to  use  their  best  exertions;  but  after  trying  and  wasting  a  great  deal 
of  time  for  three  or  four  weeks,  I  was  obliged  to  relinquish  the  at- 
tempt. Soon  afterwards  I  engaged  in  another  branch  of  business, 
(chandelier  furniture,]  and  took  no  more  notice  of  it.  About  eighteen 
months  ago,  I  resumea  the  trinket  trade,  and  then  determined  to  think 
of  the  dolls'  eves,  and  about  eight  months  since,  I  accidentally  met 
with  a  poor  fellow  who.  had  impoverished  himself  by  drinkine,  and 
who  was  dyingjn  a  consumption  in  a  state  of  great  want  I  snowed 
him  ten  sovereigns,  and  he  said  he  would  instruct  me  in,  the  process. 
He  was  in  such  a  state  that  he  could  not  bear  the  effluvia  of  his  own 
lamp;  but  though  I  was  very  conversant  with  the  manual  part  of  the 
business,  and  it  related  to  things  I  was  daily  in  the  habit  of  seeing,  I 
felt  I  could  do  nothing  by  his  description,, (I  mention  this  to  show 
how  difficult  it  is  to  convey,  by  description^  the  mode  of  working.) 
He  took  me  into  his  garret,  inhere  the  poor  fellow  had  economized 
to  such  a  decree  that  he  had  actually  used' the  entrails  and  fat  of 
poultry  from  Leadenhall  market  to  save  oil,  (the  price  of  the  article 
having  been  latterly  so  much  reduced  by  competition  at  home.)  In  an 
instant,  before  I  had  seen  him  make  three,  I  felt  competent  to  make 
a  gross;  and  the  difference  between  his  mode  and  that  of  my  own 
workmen  was  so  trifling,  that  I  felt  the  utmost  astonishment. 

«« Quest.  You  can  now  make  dolls'  eyes? 

<*  Ans.  I  can.  As  it  was  eighteen  years  ago  that  I  received  the 
order  I  have  mentioned,  and  feeling  doubtful  or  my  own  recollection, 
though  v^ry  strong,  and  suspecting  that  it  could  [not]  have  been  to 
the  amount  stated,  I  last  nignt  took  the  present  reduced  price  of  that 
article,  (now  less  than  half  what  it  w$s  then,)  and  calculating  that 
every  child  in  this  country  not  using  a  doll  till  two  years  old,  and 
throwing  it  aside  at  seven,  and  having  a  new  one  annually,  I  satis- 
fied myself  that  theeyeb  alone  would  produce  the  circulation  of  a  great 
many  thousand  pounds.  I  mention  this  merely  to  show  the  impor- 
tance of  trifles,  and  to  assign  one  reason,  amongst  many,  for  my  con- 
Tiction,  that  nothing  but  personal  communication  can  enable  our 
manufactures  to  be  transplanted.'^ 
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Tanning. 

The  process  of  tanning  will  furnUh  us  with  a  striking  illastration 
of  the  power  of  machinery  in  accelerating  certain  processes  in  which 
natural  operations  have  a  principal  effect.  The  object  of  this  art  is 
to  combine  a  ceKain  principle,  called  tannin,  with  everj  particle  of 
the  skin  to  be  tanned.  This,  in  the  ordinary  process,  is  accom- 
plished by  allowing  the  skins  to  soak*  in  pits  containing  a  solution 
of  tanning  mattery  they  remain  in  the  pits  six,  twelve,  or  eighteen 
months;  and  in  some  instances  (if  the  hides  are  very  thick")  thej  are 
exposed  to  the  operation  for  two  years,  or  even  during  a  longer  pe- 
riod. This  length  of  time  is  apparently  required  in  order  to  allow 
the  tanning  jinatter  to  penetrate  into  the  interior  of  a  thick  Itide.  The 
improved  process  consists  in  placing  the  hides,  with  the  solution  of 
tan,  in  close  vessels,  and  then  exhausting  the  air.  The  consequences 
of  this  is  to  withdraw  anv  air  which  might  be  contained  in  the  pores 
of  the  hides,  and  to  employ  the  pressure  of  the  atmosphere  to  aid  ca- 
pillary attraction  in  forcing  the  tan  into  the  interior  of  the  skios. 
The  effect  of  the  additional  force  thus  brought  into  action  can  be 
equal  only  to  one  atmosphere;  but  a  further  improvement  has  been 
made:  the  vessel  containing  the  hides  is,  after  exhaustion,  filled  up 
with  a  solution  of  tan;  a  small  additional  quantity  is  then  injected 
with  a  forcing  pump.  Bjr  these. means  any  degree  of  pressure  may 
be  given  which  the  containing  vessel  is  capable  of  supporting;  and 
it  has  been  found,  that  by  employing  such  a  method,  the  thickest  hides 
may  be  tanned  in  six  weeks  or  two  months. 

The  same  process  of  injection  might  be  applied  to  inipregnate  tim- 
ber with  tar,  or  any  other  substance  adapted  to  preserve  it  from  de- 
cay; and  if  it  were  not  too  expensive,  the  deal  floors  of  houses  might 
be  thus  impregnated  with  alumine  or  other  substances,  which  would 
render  them  much  less  liable  to  be  accidentally  set  on  fire.  Some 
idea  of  the  quantity  of  matter  which  can  be  injected  into  wood  by 

Sreat  pressure  may  be  formed  from  considering  the  fact  stated  by 
Ir.  Scoresby  respecting  an  accident  which  occurred  to  a  boat  of  one 
of  our  whaling  ships.  The  line  of  the  harpoon  being  fastened  to  it, 
the  whale  in  this  instance  dived  directly  down,^  and  carried  the  boat 
along  with  him.  On  returning  to  the  surface,  the  animal  was  killed^ 
but  the  boat,  instead  of  rising,  was  found  suspended  beneath  the  whale 
by  the  rope  of  the  harpoon;  and  on  drawing  it  up,  every  part  of  the 
wood  was  found  tp  be  so  completely  saturated  with  water  as  to  sink 
to  the  bottom. 


DutabiUty  of  Watches. 

The  durability  of  common  watches,  when  well  made,  is  very  con- 
siderable. One  was  produced,  in  *^  going  brder,*^  before  a  commit- 
tee of  the  House  of  Commons,  to  inquire  into  the  watch  trade,  which 
was  made  in  the  year  1660;  and  there  are  many  of  ancient  date  in 
the  possession  of  the  Clock-makers'  Company,  which  are  actually 
kept  going.    The  number  of  watches  manufactured  for  home  coo- 
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•uroption  wig,  in  the  year  1798,  about  50,000  wnaally.  If  this  sup- 
ply was  for  Great  Britain  only,  it  was  consumed  by  about  ten  and  a 
hair  millions  of  persons,  '  -      ' 


Process  in  the  art  of  Needle  Making. 

To  arrange  20,000  needles  thrown  promiscuously  into  a  box,  mix- 
«d  and  entangled  with  each  other  in  every  possible  direction,  in  such 
a  form  that  they  shall  be  all  parallel  to  leach  other,  would  at  first  sight 
appear  a  mosttedious  occupation;  in  fact,  if  each  needle  were  to  be 
separated  individually,  many  hours  would  be  consumed  in  the  process. 
Yet  this  is  an  operation  which  must  b^  performed  many  times  in  the 
manufacture  of  needles,  and  it  is  accomplished  in  a  few  minutes  by 
a  very^simple  tool;  nothing  more  being  requisite  than  a  small  flat 
tray  of  sheet  iron,  slightly  concave  at  the  bottom.  The  needles  are 
placed  in  It,  and  shaken  in  a  peculiar  manner,  by  throwing  them  up 
a  very  little,  and  giving  at  the  same  time  a  slight  longitudinal  motion 
to  the  tray.  The  shape  of  the  needles  assists  their  arrangement,  for 
if  two  needles  cross  each  other,  (unless,  \vhich  is  exceedingly  im- 
probable, they  happened  to  be  precisely  balanced,)  they  will,  when 
they  fall  to  the  bottom  of  the  tray,  tend  to  place  themselves' side  by 
side,  and  the  hollow  form  of  the  tray  assists  this  disposition.  As  they 
hare  no  projection  in  any  part  to  impede  this  teildencyj  or  to  entan- 
gle each  other,  th^y  are,  by  continual  shaking,  arranged  length- 
wise in  three  or  four  minutes. .  The  direction  of  the  shake  is  now 
changed,  the  needles  are  but  little  thrown  up,  but  the  tray  is  shaken 
endwise,  the  result  of  which  id,  that  in  a  minute  or  two  the  needlea 
which  were  previously  arranged  endwise,  become  heaped  up  in  a 
wall,  with  their  ends  against  the  extremity  of  the  tray.  They  are 
now  removed  by  hundreds  at  a  time,  by  raising  them  with  a  broad 
iron  spatula,  on  which  they  are  retained  by  the  fore  finger  of  the  left 
hand.  During  the  progress  of  the  needles  towards  their  finished 
fittite,  this  parallel  arrangement  must  be  repeated  manj^  times,  and 
unless  a  cheap  and  expeditious  method  had  been  devised,  the  ex- 
pense of  manufacturing  needles  would  have  been  considerably  en- 
hanced* 

Another  process  in  the  art  of  making  needles  furnishes  an 
example  of  one  of  the  simplest  contrivances  'which  can  conke  under 
the  denomination  of  a  tod.  After  the  needleshave  been  arranged  in 
the  manner  just  described,  it  is  necessary  to  separate  them  into  two 
parcels,  in  order  that  their  points  may  all  be  in  one  direction.  This 
IS  usually  done  by  women  and  children.  The  needles  are  placed 
sideways  ro  a  heap  on  a  table,  in  front  of  ^ach  operator,  just  as  they 
are  arranged  in  the  process  above  described.  From  five  to  ten  are 
rolled  towards  the  person  by  the  fore  finger  of  the  left  hand;  this  se- 
pariites  them  a  very  small  space  from  each  other,  and  each  in  its 
turn,  is  pushed  lengthwise  to  the  right  or  to  the  left,  according  as  its 
eye  is  on  the  right  or  left  hand.  This  is  the  usual  process,  and  in  it 
every  needle  passes  individttally  under  the  finger  of  the  operator.   A 
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gmall  titeration  eipedites  the  process  consideimblj;  the  child  p«ts 
on  the  fore  Soger  of  its  right  hand,  a  small  cloth  cap  or  finger-stall, 
and  rollins;  out  of  the  heap  from  six  to  twelve  needles,  he  keeps  them 
down  bj  the  finger  of  the  left  hand,  whilst  he  presses  the  fore  finger 
of  the  right  hand  gently  against  their  ends:  those  which  have  the 
points  towards  (he  right  hand  stick  into  the  finger-stall,  and  the  child 
removing  the  finger  of  the  left  hand,  slightly  raises  the  needles  stick- 
ing into  the  cloth,  and  then  pushes  them  towards  the  left  side.  Those 
needles  which  had  their  eyes  on  the  right  hand  do  not  stick  into  the 
finger  cover,  and  are  pashed  into  the  heap  on  the  ririit  hand  previ- 
ously to  the  repetition  of  this  process.  By  means  of  Uiis  simple  con- 
trivance each  movement  of  the  finger  from  one  side  to  the  other  car- 
ries five  or  six  needles  to  their  proper  heap;  whereas,  in  the- former 
method,  frequently  only  one  was  moved,  and  rarely  more  than  two 
or  three  were  transported  at  one  movement  to  their  place. 
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▲MXHtCAV  FATBirrty  LIST  OF,  WITH  XDITOB's  BEXAtfKI,  &C. 


January^  1832. 
1.  Cement  for  covering  buildiogi^  fcc 
3.  Mill  stone  for  grain, 

3.  Fanning  mill, 

4.  Hempt  dressing  and  breaking, 

5.  Tin  bake  oven, 

6.  Book  cutting  machine, 

7.  Bedsteads, 

S.  Sour  ale  and  portei^  rebrewing 
^.  Locks, 

10.  Ice  steiuD-boat,  for  harbours^ 

11.  Manulacturing  hat% 
13.  Mill  and  other  stones,  dressing 

13.  Plough, 

14.  Felloes  for  wheels,  bending 

15.  Throstle  frame, 

16.  Surveying  compass, 

17.  Mill  for  paints,  drugs,  &c.  &c« 

18.  Sliding  valves  for  steam  engines,    • 

19.  Valve  for  the  vibratory  engine, 

20.  Valve^  wing  gudgeon,  for  steam,  engines, 

21.  Pulp  cleaner,  in  paper  making, 

22.  Cards,  setting  the  teeth  of 

33.  Clover,  corn  shelling,  grinding,  &a  fcc  ma- 

chine, 

34.  Making  wrought  nails,    • 

35.  Buck  shot,  manufacturing     - 

36.  Self-sharpening  plough, 

37.  Spruce  beer, 

38.  Grist  mill, 

39.  Hat  washing  machine, 

30.  Piston  safety  valve, 

31.  Truss  for  vessels,    -  -      . 
33.  Thrashing  rice,  fco. 
33.  High  steam,  power  generated  by 

fltbruary,  1BS2. 
1.  Gold,  washing  from  earth* 
3.  Cheese  press, 

3.  Fuel  saver  for  houses*     - 

4.  Mill  saw  teeth,  setting 

5.  Cleaning  rags,  improved  doiter  for 

6.  Tobacco'  press,  -  * 

7.  Chum,    - 

8.  Pump, 

9.  Dry  dock, 

10.  Washing  machine, 

11.  Floa^  press. 


llichard  Walsh, 
David  Stem, 
Samuel  Fitch,  - 
Ebenezer  C.  Chase, 
William  Lewi% 
Archibald  O.  Dougltas^ 
Cornelius  Vannoy, 
Moses  Granger,  • 
James  Meneely, 
Robert  Irvine,  - 
J.  Taylor  &  C.  Brown, 
John  Keeper, 
Thomas  A.  Whities, 
Tristram  Kimball, 
Seth  Simmons,  - 
William  J.  Toung, 
James  Bogardus^  ' 
Thomas  Halloway, 


James  Sawyer, 
Edward  Faber,      - 

Daniel  Mullier, 
James  W.  Harvey, 
John  Snyder, 
Bancroft  Woodcock, 
George  Jones, 
Gideon  Hutchkin, 
Samuel  Drinkhouse, 
John  C.  Douglass^ 
Jonathan  T.  Quimby^ 
Orlando  Hurd,, 
Benjamiri  PhiUips, 

Thomas  Rives, 
John  Holmesj        •  83 

Robert  B.  Varden,  -  .  ib. 
Norman  Urquehart^  84 

George  Camil,  -        ib. 

George  Booker,     -  ib. 

JonaSian  H.  Bruner,  •  85 
L.  B.  Gitcbell  &  J.  Musser,  ib. 
David  Brown,  -   .    86 

Silvanus  Hathaway,  ib. 

87 


38 
39 
ib. 
lb. 
ib. 
30 
ib. 
31 
ib. 
ib. 
33 
Ib. 
ib. 
33 
ib. 
34 
ib. 
35 
Ib. 
ib. 
ib. 
36 

Ib. 

37. 

ib. 

Ib. 

ib. 

38 

39 

ib. 

40 

ib. 

lb. 
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13.  Stone  picking^  and  dreittDg  machine^ 

13.  Bleaching  Bayberry  waz> 

14.  Hoes,  &c.  fastening  bandies  on 

15.  Washing  machine, 

16.  Shingle  sawing  machine, 

17.  Still, 

18.  Percussion  gun  lock» 

19.  Punting  oil  cloths, 
30.  Cutting  visors  for  caps,  See.   - 

21.  Steam  engine, 

22.  Weighing  machine,  ^ 

23.  Fanning  mill  for  g^n, 

24.  Horse  power,  portable 

25.  Cane  rifle, 

26.  Card  used  in  hat  making, 

27.  Balance,  compound  lever, 

28.  Bark  machine, 
39.  Head  blocks  of  saw  mills, 

30.  Plough, 

31.  Windlass, 

March,  1832. 
1.  Ventilating  and  purifying  vessels^ 
S.  Thrashing  machine, 

3.  Boring  wheel  hubs,  for  bozes^ 

4.  Clover  hulling  machine, 

5.  Planing  machme, 

6.  Brick  moulding  machine^ 

7.  Medicine  for  syphilis, 

8.  Tanning,  preparing  hides  for 

9.  Saddle  trees  for  harness, 

10.  Sausage  meat  cutting, 

11.  RaiUways  and  cars, 

12.  Mill  for  grinding  apples,  &c 

13.  Crackers,  ship  bread,  &c.  machine  for 

14.  Supplying  steam  boilers, 

15.  Washing  machine,. 

16.  Paint  mill, 

17.  Faucet,  or  cock,      - 

18.  Reel  for  silk, 

19.  Lath  cutter,  revolving 
30.  Smoke  ventilator, 

21.  Printing  machine,    - 

22.  Thrashing  machine, 
S3.  Clothes  line  vice,    - 

24.  Shingle  machine, 

25.  Saw  mill, 

26.  Bark  mill, 

27.  Backs  for  forges^    - 

28.  Spinning  wool, 

Ajtril,  1832. 

1.  Planmg  boards  and  cutting  tenons^ 

2.  Hulling  clover,  &c. 

3.  Cleaning  clover, 

4.  Apple  grinding  machine, 

5.  Doors,  improved 

6.  Yam  for  packing  ateam^nginef, 


rasa. 

Clark  Miller,  jr.        -  87 

Benjamin  Gomperts,       -  ib. 

Reneer  Dare,  -  ib. 
M*All,  Htggins,fc  Rodger8,8S 

M< Arthur  &  M'Kibbin,  ib. 

Jacob  Miller,          -  89 

Israel  J.  Richardson,       -  3». 

Deborah  Powers,     -  ib. 

John  Hoskins,                -  90 

Stacy  Coatill,        •  ib. 

E.  and  T.  Fairbanks,     -  91 

p.  Prine  and  L.  Ueustiiy  ib. 

James  K.  Corey,       -  92 

Roger  N.  Lambert,      *  -  ib. 

Richard  Mills,          -  ib. 

Jared  B.  Welmore,         -  93 

James  T.  GiflTord,     -  ib. 

John  Sinclair,     -             -  94 

Samuel  Ogle,          -  ib. 

Ebenezer  Allen,         -  lb, 

Jesse  Remingfton,  -  155 
Nathaniel  Adams,  -    156 

John  B.  Francis,     -  ib. 

Christopher  Seabold,  jr.  ib. 
Uri  Emmons,         -  157 

John  Drummond,  -  ib. 
Nicholas  W.  Bardeftn,  -  158 
Lewis  Newsom,      •  ib. 

Philo  Wa&hbum,  •  ib. 
John  Brannan,     •  159 

Jedediah  Richards*     -        ib. 
£.  Harris,  J.  Newton,  W. 
Webster  &  J.  W.  Dart,     ib. 
J.  &  C.  Bruce,  -     160 

Jesse  Fox,  -  tb. 

N.  Morrison  &  J.  Lewis,  161 
Oliver  C.  Harris,  -        ib. 

Charles  Goodyear,  -  163 
Eliphalet  Snow,  '  -  ib. 
Simon  Willard,    -  -    163 

Silas  Smith,    -        -  ib. 

John  Hatch,  -  -  ib. 
A.  Lock  &  W.  Coleman,  jr.  ib. 
Samuel  Pryor,  -         164 

George  Wolf,  -  ib. 

Yachel  Blaylock,  -  ib. 
D.  Humberd  &  G.  Downs,  165 
Philo  C.  Curtis,         -  ib. 

W.  Calvert,  R  South  wick, 
U.  A.  Messinger,     -         166 


Moses  Lancaster, 
Thomas  Register, 
George  Faber, 
JonaSian  R.  Dean, 
Eastman,  R.  Ball, 


332 
-     233 

ib. 
-      ib- 
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7.  Stocks  for  gentlemen's  wetr, 

8.  Pegging  shoes  and  boots» 

9.  Seasoning  timber  by  stesiii» 

10.  Washing  machines, 

11.  Spiral  fianched  shell, 

12.  Axes,  machinery  for  making- 
Id.  Striking  part  of  clocks, 

14.  Coaches*  barouches^  &c.  improred 

15.  Gun  lock, 

16.  Staves,  sawing  bulging,  &c. 

17.  Washing  machine, 

18.  Wooden  boxes,  making 

19.  Steam  valve,  face  plate 
SO.  Washing  machine, 

21.  Friction  in  axles,  reducing     • 
32.  Ruler  for  counting  houses, 

23.  Chum, 

24.  Thrashing  machine^ 

25.  Bedstead  fastening^ 

26.  Thrashing  and  grinding  gnun, 

27.  Door  fastener,     .   -  • 

28.  Soda  water,  drawing 

29.  Chum,  balance  lever 

30.  Centre  point  spring  bit, 

31.  Straw  cutting  machine, 

32.  Edge  toola^  holding  to  grind, 

33.  Bank  notes,  protecting 

34.  Washing  machine, 

35.  Whip  sticks,  &c.  turning 

36.  Plough, 

37.  Opium,  obtaining 

38.  Varnishing  whip  sticks,  &c.    - 

39.  Screw  dock,  floating   .  . 

40.  Cardboards,  preparing 

41.  Propelling  by  lever  power, 

42.  Toggle  joint  press,  rotary     - 

43.  Planing,  tonguing,  and  grooving, 

44.  Wind  and  water  wheel, 

45.  Cylinder  window  glass,  flattening 

46.  Gristmill, 

47.  Reaction  water  wheel, 

48.  Spinning  wool  and  cotton,    - 

49.  Clover  seed,  hulling 

50.  Saw  mill, 

51.  Turning  lathe, 

52.  Smoking  of  chiaineys,  preventing 

53.  Cotton  press, 

54.  Barrels  to  hold  oil, 

55.  Bricks,  moulding  and  pressing 

56.  Luminous  glasses  for  orreries, 

57.  Bleaching  yellow  wax,    • 

Miry,  1832. 

1.  Grain  and  paint  mill, 

2.  Propelling  boats,  &c.  by  wind, 

3.  Saddles, 

4.  Tanning  machinery, 

5.  Horizontal  wind  mill, 

6.  Gristmill, 


Edmund  Badger,  -  234 
Frederick  Gray,    -  ib. 

Abraham  Plumb,  •    ib. 

David  G.  Wilson,    -  ib. 

W.  B.  Pier  &  A.  Mask,  ib. 
Josiah  Pratt,  jr.  -        ib. 

George  Parker,    •  235 

Robert  Gedney,  -  ib. 
Francis  Dowler,    -  236 

Philip  Cornell,  •      ib. 

Simeon  Savage,    -  ib. 

Harrison  Holland,  -  ib. 
Stacy  Costill,        -  237 

Bilvanus  Minton,  -  ib* 
Francis  Reese,       -  ib. 

James  Carrington,  -  238 
Hardin  Branch,    -  ib. 

,  -      ib. 

,     .  239 

Matthew  Wilson,  -     ib. 

Calvin  Washburn,  •  ib. 
George  H.  DufTey, .  -  240 
Caleb  Argevine,    -  ib. 

Daniel  Flint,  •  -  ib. 
Jacob  Harland,  -  241 
George  A.  Madeira,  -  ib. 
F.  Peabody  &  J.  Dixon,  ib. 
Benton  P.  Coston,  - .  242 
Andrew  Malloiy,    -  ib. 

John  B.  NoHon,  -    243 

Lucius  Cook,        -  .    ib. 

Frederick  Morgan,  -  ib. 
Stephen  F.  Stinchfield,  ib. 
Homer  Wbittemore,  -  244 
William  Rhodes,    -  ib. 

Thomas  W.  Harvey,  -  ib. 
John  Drummond,  -  245 
Adkins  Nash,    -  -     ib. 

John  J.  Adams^      •  ib. 

Amos  Barnes,  -    246 

John  Moffit, ,      -  ib. 

David  Newbrough,  -  247 
George  Monohon,    •  ib. 

John  R.  Drake,  -    ib. 

William  Green,  -  248 
Jeremiah  Sullivan,  -  ib. 
David  Phillips,        -  ib. 

Bamabas  Springer,  -  249 
Daniel  Bomford,    -  ib. 

Morris  J.  Gardner,  •  250 
JohnL.  Shultze,    -  ib. 

William  G.  Johnston,  *    320 

Benjamin  Dugdale,  ib. 

George  Pritchard,    -  321 

Caleb  Hank,        -  ib. 

Jeremiah  Coleman,  -  322 

Oliver  N.  May,        -  ib. 
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7*  SedlitSf  or  So«hene  witer«    • 
8*  Org^an,  unpfOTed  * 

9.  ^lou^b» 

10.  CookmettQye, 

11.  Botfd  shAvfng  machine, 
13.  Soda  water  fQuntain, 
13.  Tbratbing  machine, 
li.  Gas  lamp. 

15.  Hullinr  and  cleaning  rio^      • 

16.  Com  tnellinif  machine, 
ir.  Cooper's  rirets,  maldnr 
18.  Paper  for  eoTerinjp  buudingi^ 
10.  Crimping  boots,     -   . 

30.  Safety  carriage, 

31.  Napping  hats, 

33.  Cooking  stove, 

33.  Forming  hat  bodies^ 

34.  Clay  and  mortar,  mixing 

35.  Coating  lead  pipes  with  tin, 

36.  Cigars,  fillers  for 

37.  Andirons, 

38.  Paddle  wheels  for  boats^ 

39.  Fire  arra% 

30.  Rifles, 

31.  Clock,    .  -  - 
39.  Poor  ioek« 

33.  Brash  handles,  &c.  making 

34.  Winnowing  machine, 

35.  Candle  dipping  machine, 

36.  Bedstead  fastenings, 
o7.  Cutting  laths, 

38.  Washing  machine, 

39.  Stereotype  block, 

40.  Leather  soles  to  India  rubber  ahoes^ 

41.  Sawing  machine, 
43.  Pressing  tortoise  shell,  &e.     • 

43.  Blast  furnace, 

44.  PrintinfT  press, 

45.  Smut  mill,        •  *  • 

46.  Cooking  apparatus, 

47.  Bedsteads, 

48.  Sector  tonsillarum,  • 

49.  Paper  maker's  felts,  washing 

50.  Washing  machine, 

51.  Filtering  paper  pulp^      .  . 
59.  Washing  machine, 

53.  Water  wheel,  horizonUl 

54.  Bleaching  cotton,  &c. 

55.  Fish  oil,  rendering  drying, 

56.  Cooking,  and  heating  rooms^ 

57.  Stereotype  block, 

58.  Wheels  and  carriages^  improved 

59.  Stoves  for  anthracite^ 

60.  Silk  reel, 

61.  Lock  and  catch  for  doors, 
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Joseph  Boeim^  •    39S 

Lewis  Zwahlen^    •  ib. 

Joseph  Dudley,  -    394 

Edward  Potter,    -  ib. 

Simon  WiUard,  -       ib. 

A.  Kirkpatrick  &  J.  VMey,  ib. 
Samuel  Kable^        -  325 

Solomon  Andrews^  -  ib. 
J.  Beach  h.  S.  Starr  -  lb. 
William  Gee,  -  ib. 

George  W.  Sowle^  •  396 
Frederick  A.  Taft,  -  ib. 
Silas  Witherby,     -  ib. 

Bobert  Beale,  -     39r 

J.  Dort,  W.  WeUfl,  h.  D. 

Olmstead,  -  ib. 

Horace  Bartlett,  -    ib. 

Seth  Graham,        -  338 

Phillips  &  Dranunoiid,  ib. 
Thomas  Bwbank,  -  ib. 

Joseph  MaflTet^        •  ib. 

William  Wilson,  -    339 

J.Sheffield,&  J.  lBgnftam«ib. 
J.  W.  Plummer  &  J.  Claik«  ib. 
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James  Bogaidufl,  -   331 

James  Kyle,  -  ib. 

Evans  Tuck,  •      ib. 

James  Ruple,        •  333 

John  Abom,  •       ib. 

John  P.  Allen,  -  389 
Ira  Carpenter,  -    390 

J.  S.  &  £.  Pulstfer,  ib. 

Bradbury  Hackett,  -  391 
Wait  Webster,        -  ib. 

J.  Blood  &  8.  A.  Hold,  ib. 
Beuben  Munson,  .    393 

Thomas  Gregg,  3>. 

Seth  Adams,  ib. 

Stephen  Fellow%  .  393 
William  Prescott,  ib. 

Bethel  Judd,  .         ib. 

William  B.  Fahnestock,  394 
Samuel  E.  Foster,  .  ib. 
Ezra  Fisk,  .  ^5 

Thomas  IVench,  •    S». 

Ebenezer  Mayo^  •  ib. 
Sheldon  Stoddard,  .  396 
John  B.  Green,  9>. 

D.  C.  Knapp,  C.  H.  Knapp, 

&  A.  H.  Howland,  ib. 

Jacob  Stahl,  .  397 

Samuel  Sawyer,  •      ib« 

David  Watson,  ib. 

Jordan  L.  Mott,  •     396 

Charles  G.  Green,  .  ib. 
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Afr,  in  buildings,  Perkins'— jMi/en/, 
Alarm  for  ateam  boiler  flues,  Bache  on 
Alcohometer, 

American  patents.  Editor's  remarks  on,  for  January,  1832, 
■  February, 

■  ^^-— _  March,     . 

■  April, 

May, 

Analysis  of  British  report  on  steam  carriages. 
Anemometer,  new,  by  N.  Hamell, 

Artists,  Shaw  on  colours  used  by 

B 
Babbage  on  machinery,  selections  from 
Bache,  A.  D.  on  an  alarm  for  steam  boiler  flues. 
Barker's  mill,  proposed  improvements  in. 
Beams,  cast  iron,  strength  and  form  of 


Arago  on  comets, 
On  cast  iron  bieams, 


BJBLIOGmiFBICAL   VOTICXS. 


Boards,  planing,  Muir'a— pa/eni. 

Bones,  gelatine  from,  Laine's—po/en/, 

Borneo,  iron  of  . 

Bread  and  biscuits,  manufacturing,  Gowderoy's— ^m/, 

Bleaching  yellow  wax,  Shultze'8---pa/«;i/, 

Bleaching  effects  of  chlorine. 

Bleaching  salts,  trying  the  strength  of 

Boats,  life,  Wameck's— fio/cn/. 

Boilers,  steam,  W.  R.  Johnson  on^strengtb  of 

Bombshell,  Pier  and  Mark's-^o/cn/, 

,  remarks  on  the  foregoing 

Bone  dust  as  manure. 

Bread,  sulphate  of  copper  in    . 

British  association  for  the  advancement  of  science. 

Bridge,  London,  report  on 

Building  stones,  expansion  and  contraction  of 

Button  making,  Aignworth's— fMz/en/, 

Building  in  pisi^, 

,  Burr's  remarks  on 

C 
Cables,.ropes,  &c.  Sevier's— jki<«i/. 
Calculating  by  machinery. 
Carpet  manu&ctory  at  Baam, 
Cast  iron  beams,  form  and  strength  of 

,  tinning,  Lukens  on 
'  wheels,  Forrester's-^Nx/eni, 

Carriages,  steam,  analysis  of  British  report  On 
Carriage,  steam,  Bancock's 
— — — ^—  Gurney's 

,  detaching  horses  from,  Beale's— ^cUa/i/, 
Cements,  Bevan's  remarks  on  cohesion  of 
Chain  cables,  giving  buoyancy  to 
Chlorine,  bleaching  effects  of 
Chronometers,  oil  for 

,  trials  of,  in  1831, 

Clock,  curious    . 

Clover  cleaning  machine,  Faber's— ^Ni<m/, 
Vol.  X.--No.  6. — Deoembbh,  1832. 
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Coftttng  lead  pipef  with  Uiu  Ewbank'i— patoif, 

Goal  smoke,  &c.  consuiDption  of 

Colic,  painter'i,  cure  for. 

Colours  used  by  artists,  Shaw  on 

Coloured  impressions  on  earthenware,  Potts  &  Oliver'e    paient^ 

Conductors,  lightning,  in  ships. 

Contraction  and  expansion  of  building  stones, 

coping  stones, 

Compensating  pendulums. 

Comets,  notice  of  Arago's  tract  on 

Cotton  yams,  ornamental,  Greave's— ^<rfen<, 

D 
Dead  bodies,  embalming 

Detaching  horses  from  a  carriage,  Beale's— jMilai/,    . 
Diamonds  for  cutting  glass. 
Disc  valves,  experiments  on 
Diving  bells,  experiments  on    . 
Dolls'  eyes, 

E 
Earthenware,  engraved  impressions  on.  Potts  fc  Oliver's— ^Nii^4 
Electro-magnetic  experiments. 
Embalming,  Egyptian  mode  of 

English  patents,  45,  9T, 

Engraving  in  stereotype. 
Espy  on  water  wheels,  reply  to 
Ether,  sulphuric,  manufacture  of 
Experiments  on  the  diving  bell. 
Explosions  of  boilers,  Ewbank  on, 

,  J.  D.  Ward  on. 

Explosion  of  a  steam  boiler. 
Excavator's  wagon. 
Expansion  of  iron  pipes  by  beat. 
Eyes  for  dolls, 

F 
Fire  arms  and  projectiles,  De  Burgh's— ^en/, 

Bingham  &  Dupe's— ^Mifen/, 

^— —  Moser's— ^/«n/, 
Forges,  tewels  for,  Lamasure's— ^en/, 
French  ordinances  on  steam-boa^ 
Friction,  laws  of 

VEAVKKIV   IVSTITUTX. 

T.  Ewbank's  letters  on  explosions  of  steam  boilers. 

Committee  on  water  power,  report  of 

Professor  Johnson's  paper  on  the  strength  of  steam  boilers^ 

Quarterly  meeting,  thirty-fifth, 

Thirty-fourth  report  of  Board  of  managers, 

Thir^-fifth  do. 

G 
Gas  for  illumination,  Lowe'*— patent^ 
Gases,  safety  tube  for, 
Gauging,  convenient  method  of 
Gelatine  from  bones,  Laine's — patent, 
German  silver,  analysis  of 
Girders,  trussing,  Ainger  on 
Glass,  dianFKtnds  for  cutting       ... 
Grape  marc,  tanning  leather  with 

Grinding,  machinery  for  holding  tools  in,  Madeira's— jMi/«nl, 
■'       grain,  mills  for,  Savoye'a— jDo/eri/, 
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Head  bloeki  for  saw  miUfl^  SincUir*! 

Heating  by  water,  air,  and  steam,  compared. 

Heating  air  in  buildings,  Perkins'— -po^/, 

Heated  air,  use  of  in  smelting  iron. 

Hone,  swing,  for  razors 

Horses,  detaching  from  a  carriage,  Beale's— pa/«n/. 

Improvements,  prizes  in  France,  for 
Indelible  inks  for  writing  on  paper, 
Indian  arts,  toddy  tree,  • 

Iron  of  Borneo, 

—  beams,  cast,  strength  and  form  of 

—  cast,  on  tinning 

and  steel,  Varley  on  working 

?-»—  smelting  iron  by  coal  and  heated  ur, 

pipes,  expansion  of  by  heat 

wheels,  cast,  Forrester's— jMrf«ii, 

— —  roofing, 

,  pig,  making  and  smelting,  Teague's— :pafeni> 

,  improved  manu&ctory  of,  Dawes'— pa<«fi4 

w 

Jet  of  water,  discharge  of,  under  mercury, 

L 
iiace  made  by  caterpillars, 
Ladles,  spoons,  &c.  of  tinned  iron,  Ifaybury's— ^la^era/, 
Lamp,  new 

Lead  pipes,  coating  with  tin,  Ewbank's— po/en/, 
Lewis,  substitute  for,  in  raising  stones. 
Life-boat,  Wamick's— joo^en/. 
Lightning  conductors  in  ships. 
Lithographic  stones*  rollers  for 

■     paper,  removing  acid 

-r— — —  imitation  of  mezzotint 
London  bridge,  report  on,        .  ^   • 
Lukens,  J.,  experiments  on  electro-magnetic  sparksy 
,  on  tinning  cast  iron. 
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205 

66 
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Machinery,  method  of  calculating  by 
Magnetic  sparks, 

,  notice  respecting, 
Maillechort,  analysis  of 
Manufacturing,  economy  in 

onure,  bone  dust  as 
Medal  ruling,  invention  and  progreas  of 
Mercury,  discharge  of  jet  of  water  under 
Meteorological  observations. 
Mill,  Barker's,  proposed  improvements  in 
— ,  improved,  for  grain.  Savoy's— j^oten/, 

N 
Needle  making,  processes  in 

O 
Obliterated  writing,  detected 
Octant  or  traverse  worker,  Crowe's 
Oil  for  chronometers,    . 
Ordinances,  French,  on  steam-boats, 
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42,95,  155,350, 
45,97,258, 


Painter's  colic,  cure  far 

Paper  making  machinery,  Jaquier's    patent^ 

1  pulp  dresser  for,  Seller's— fNi(0n/, 

to  prevent  obliteratian  of  writing. 

Patents,  American,  specifications  of    . 

,  English, 

Patents,  French 

Pendulums,  compensating 

Pig  iron,  making  and  smelting,  Teag^e's— po/eni^ 

Pis6,  building  in 

— ^  Burr's  remarks  on 

Pins,  machine  for  making 
Planing  boards,  Muir's—^po/m/, 
Planing  machinery,  Lancaster's — •patent^ 
Plough,  self-sharpening.  Woodcock's— /Mifoi/, 
Potatoes,  planting  whole 
Preservation  of  wood. 
Printing,  substitute  for 
Prints,  transferring  from  paper  to  wood. 
Prizes  for  improvements  in  France, 
Proceedings  of  British  association  for  advancement  of  science, 
Projectiles,  Pier  and  Mark's— ^o/m/, 
» remarks  on  the  foregoing. 
Propelling  vessels,  Hale's— ^a/m/. 
Pulp  dresser.  Seller's— paten/, 

Q 
Quick  acting  safety  valve, 

R 
Raising  water  by  steam — ^Wharton's— jeki/m/^ 

heavy  stones,  apparatus  for 

Report  of  British  association  for  the  advancement  of  science, 

RoUers  for  lithographic  stones. 

Roofing,  iron 

Hopes,  cables,  &c.  making,  Sevier's— ;p(i/enf. 

Ruling  medals,  invention  and  progress  of 

S 
Safety  tube  for  combustion  of  gases. 
Safety-valve,  quick  acting 

*      ,  arrangement  of 

Salt,  manufacture  of 

Saw-mills,  head  blocks  for,  Sinclair's— ^en/, 

Saxton's  letters  on  electro-magnetic  sparks,  , 

Seaman's  octant,  Crowe's 

Self-sharpening  plough,  Woodcock's— paten/, 

Ships,  lightning  conductors  in 

Smelting  iron  by  coal  and  heated  air, 

Smoke,  consumption  of  coal,  &c. 

Spiral  flanched  shell,  remarks  on 

Staves,  sawing  and  jointing,  Cornell's— paten/. 

Steam*  boat  8,  French  ordinances  on 

Steam  boiler  flues,  alarm  for 

— — —  explosions,  Ewbank  on 

,  J.  D.  Ward  on 


,  Johnson  on  strength  of 
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Steam  carriages,  analysis  of  British  report  on 
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Steam  carriage,  Hancock's 
,  Gurney's 
Steam  engine  valve,  Holloway's-— iMt/m/; 
Steam,  raising  water  by,  WhartonV-HMtfen/, 
Steel  on  experiments  with  the  diving  bell, 
Steel  and  iron,  Yarley  on  working. 
Stereotype,  engraving  in 

— ^—  block.  Sawyer's— /;o^/. 

Stones,  contraction  and  expansion  of  coping 
Stones,  contraction  and  expansion  of  building 

■    ,  apparatus  for  raising    . 
Strength  of  woods.  Barlow  on 

,  B.  Bevan  on 
Stocks  for  gentlemen.  Badger's— jM^t, 
Sulphuric  ether,  manufacture  of 
Sulphate  of  copper  in  bread. 
Swing  hone  for  razors. 
Syphon,  improved  construction  of 

T 
Tanning,  Drake'8--^en/, 
Tanning,  economy  in 

by  grape  marc, 

Tewels  for  forges,  Lamasure's— pfltoi<; 

Tinning  cast  iron,  Lukedk  on 

Tinned  iron  spoons,  &c.  Maybury's— po^en/y 

Toddy  tree, 

Transferring  prints  from  paper  to  wood, 

Trusnng  girders,  Aing^r  on 

V 
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